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Bordukowa, M. V., New Developments in the acntrol of phytopthors. 8ed 1 Jgwod,
Koo 9, p. 62-65, Sept. 1947. 80 £e13

There are no radical means for controll ing phytophthora to date. Tha
Scientific Regeerch Institule of Potato Inkustry is'engmged not only in war: fying
(eheeking) g1l known methods of controlling shytophthora, but in firding 1 :ew
vegatative m_ngici;ldno : :

There is no doubt thst such & vegetativ: fungieide exists. Nurerous ol sei-
vations convince us in this supposition ir prting tbe different degrous ol
conteminetion of potatoes by this diseasa. “iants 67 the sexe variety ani sze,
grovm in practically fdentical conditions with regardi %o relief of loestiwm and
the physical structure of the sofl, given th> same smount of fertilizers.
same molisture and density of planting, ete., are affoeted in differcas dapeas
in a yesr of severe oulbreak of phytophthora. The foliage rots conpletel;: ta
the course of several days {n the majority o plants, but on the ssra fleis,
against the backgroun? of dsstroyed potstocs. it is npossible to find altoopt har
healthy specimens.

The hi

The history of tbis problem is extremel secant, elthough convirnring.

We know ocn the basis of literary date tiat the population of the Amerieasn
Anées improved the keeping guslity of potatéecs by uding e grass eallaé "mnia”,
amelling like mint, for luyers in storing pétato crams.

In the belief that {he presence of some polsoncus grasses interfersd
with the development of phytophthors, we tested, in 19hl, such plants as
"@urman” [Datura stremonium], "belens”, henbene [HEyome niger), “enutt®,
gout weed [Aegopodium podigraria], etc. The war i%&m% our wors in
thip direction. But even those few experimer i3 estsblighed thet plaits
which are poisonous to man sud animels are fvs from polsonous to phy:icmutior:.

The metter evidently lies not in poisoncis plants, but in the phytoncld:s
they possess and concerning whieh Tokin in his work "Yegetstive bacteriocy e
writes? "Science does not knov as yet uhat phytonieilss are. They pussibly
sre chemical gubstences of complex structurs >» are "rays" of unknows origin ©
Fungl reset differently in the presence of e ious pbytonieides. We testel
about 130 plants of Aifferent familiee end s ia close to 150 experimcnis
in order to establish the mset astive phytoniides and their resction upon e
development of phytophthora. Experizents on :esting plants were made in
special gress vessels-cxicators?. At the bot:om of the vessel vere placed
erushed leaves of the plant under test. Abov.: them o2 glass bars, vere pluced
ertificially infected cut potato slices or en:ire tubare. The vesse) wms
eovered with & glase top. : )

In the very first series of tests seed grlic fAllisrie IC - Brysimum &llisxria Scop)
revealed drastically its interference with th: develorment of phytoplhore. 1If oa
control tubers (i.e. infected tubers, kept awy from ihe influence of garlic , the
disemge appeared on the 5-6th day, on tubers «xpoged to phytonicides on ermpkad

garlie, there were no signs of infection evea on the 12 day. Numercus tesmis

condueted in the laboratory with artificially phytoplithors infeeted yotatoes invariebly
gave pogitive results.

The effect of thess experiments is bette understood if the dirsct actic: of
phytoneides of garlic upon the fungus ie exsm ned. Usuelly ths moospores «f the
fungus are capable of floating freely in & dacp of walter with the aid of fisg:lla,
for as long as 20-30 minutes. But as soon as a particle of crushed garlic is
introduced into the drop filled with active scosporas. the movament ol the laiver
stops within 20-50 secoads.

If & small quantity of garlic is placed ¢lose to the drop filled with
zoospores (1.c. when only the smell of garli¢ affects the zoospores), thay
become immobile after one and a balf, two mim tes :

The jmmobility of zoospores nevertheless does not significy the oee of
their visbility; our subsequent experiments agiablighed the duration of the
action of phytoncides og arlic. It appesred that if cne drop of emriie juice
iz introfuced into 100 cu. en. of water £ill«é with ztospores, the laiter los:
their eapacity for growth entirely in four hokirs. Prior to that they remmin
In a sort of paralized condition. ) '

Of equal importance is the knowledge of Low deep the garliec phytcncide
penetrates into the tissue of the tuber. Is i: capsble %o prevent infectioa ' n
the event that the fungus already penetrated tie tubsr? It is to be noted it
the penetration of the fungus imto the tissue T the tuber lasts from 5 to & huurs.
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The experiment with ten infected tubers estsblisheil that gmrlic phrtonicid«a
prevent the infestetion of tubers, the tidrue of which the fungus Les slrs:fdy

mmmt‘d -

In 21l varients of this test the influence of garlic was cbsarved f5r 12 days.
Having convinced ourmelves that garlie phvtonicde stops the develo zent 32 the
fungua phytophthore, we started to prepara an experimsnt on 100 kz of potaioes.
Finely crushed garlic was strewn at the bottan of & box where potatoes w3r: later
stored. Next wes placed a layer of artificially infested tubers (tuc tubasn: thick},
then garlic, alternating sgain with potatoes end gyrlic. The top layer wa= garlic.
Artigticielly infected tubers of potatoes, rat expoesd to garlic, were ugad ap
control.

ALl tubers were kept under conditions Psvoring the dovelopment. of tae dlsesss.
Molsture of 100 percent and the temperature of 20-P1° C. were mmintained i the
box where potstoes wers stored. The tubers were lightly covered with pajs to
prevent guffocation.

Seven days later control tubers were 1ifeated 100 percent; of tubers vader
test 84.8 percent had remsined completely b:mlthy end 15.2 percent were iniegted
with phytoctophthors.

To preserve almcst 100 kg of potatoes -we hesd of garlie (sb. 100g) hed
sufficed. Garlie rots eventually but this ‘loes not affect the tubers. ot
all varisties of garlic react similarly, hever, Some possess s yet winoun,
disinfectant substance in large amcunt, oth:rs poedess smaller amcunts. %o
study of varieties of garlie will ba contim:ed.

Lu follows that fall atoring of potatécs with crushed (puiverized grlic will
greatly decrease losses in yield. Actuslly. the tubers are destroyad by
+hytophthora in the first three weeks of stcring vien the relative woistire of
air in storing is high, tbs freshiy dug poletoes are still wot aud cerry o
their suface a mass of fruit... of the fungr s, snd the temperature ir the
guarters is higher than the required 1. - 2° o, ' '

In studying phytonicides of numerous plants, we noted extremely interasting
fectors. If garliec bed proved to be 2 scntioller ox disinfectant of phytsputhora,
there are, evidently, other plants which edriribute to the developunnt. and
gpread of the digease. Among similer stimdints are "Lebeds” » gooasafooty

[Che: umj, "ptichis grechishka" [P . "grava.chia
v P, convulvug L.}; "osot " [Bonebus arvensis L.,; "khvialch
polevoi” [Equisetum axrvense L.] "Shchavelek mly” [Rumex L.] (ewell ); "semvslek
konskii” [R. confertus Wilid], snd meny othe w.

. Maemcdsmmmafpatshphnte,mmwmtheywpnmf:m
latter of water and interfere with their nutition, but also because they ceatridbute
to the development of phytophthore.

boreover, it ssems relevant to note the type of plents gorwing close te
potatoes. Sunflowers, tomslores, apply, charry trees : ¥egpberrias, aquasl,
cucumbers are, for insiance, clearly contrithiting to the developnent of tle
discase whily sugar beots, carrots, lettuce, 4111, ohions, parslay, cpbdage
snd others hinder ite development. It wme ar tablishid that potatoez growr 91 &
plot surrounded by birch trees rot faster then thome on plots border=d by gines.

We obtainsd data with regard to experimeats on comson rowan [Sorbussusuarie]
The Ph:t:z:im of this plant proved stronges and moré resistent even than gm-iioc
phytonjieide.

At pregent effective dosages of phytonicides of Sorbus and the technigm:
for their sppifcation ere being determined. *
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Golubingkii, I. K. , Effect of onicn phytom~ides ch the Germinatior of palien
grains. Priroda 38(3): 67-08 Mar. 1ck:. 410 B933

The firet experiment in germingtion of the pollen in the Petri cups
over the cireles of onion bulbs which were :ut across gave much unexvectisi
results that they immediaiely attracted our attentinon. Really, the policn
of & series of plante sown upon Freshly eut onion rYefused to eprout, whiie
similtancously it germioated well in contrdl. cups. Repetitive aStespts of
serminating the pollens and including intoi“he expd:iments the pollsna of
new verietices of plavts gave the same regul .

Buring this experiment it has been determined thet the premens: of (te
pollen sown upon the zourighing parte of tis cut onfion not only ehecks tie
sprouting pollen grains, but kills them entirely, since ihe trenafe- of ibe
wollen into fresh air, afier having deen fits minutics in the atmospiere cf
rhytoncides of onions did not save the poilen grmink: and they lost i‘teir
ability to sprout foraver. :

5%t ie charecteristic, nevertheless, tiw: tbe phytoncidss of omisn kill
he pollen only after its sowing upon the wcurishing parts for sprauting .
The Phytoncifes do mot eifect the dry polia (at lehst during the effect of
#b hours with triple anim shift). The poklsa of any of plants under
cxperiment (about 1§ veripties) sfter havisg been it dry conditiona furing
tuenty four bours {n an ctuosphere satwratad by the! ghytoncides of caion
ond sowm later for sprouting eprouted normesd .y.

The mortal effect uyon the sprouting po len is 'indicated only Ly a
freshly cut onion. When wm sow the pollen wxn an daion which has boen
cut balf an hour ago they aprout normelly. :

¥Whole onion bulbe which were not cleanse from their external scshe
mnifest a peculdar effact upon the growing jollen. A few gmall hulhg
were placed into s cylinfer, sbout 150 om in sige. 5n order to
sxeate in the cylirer s bumid atmosphere, edic water hes beoen poures into
#he bottom. The cylinier bas been covered ¥ a glage plate into who-e
onterior some drope of the nourishing wedium with the: sown pollen were inizs.
duced. The task of this saperiment wes ths rludy of the influencs oF whelz,
uncleaned bulbs upon the sprouting off palig graing.. I¢ has been clayificd
tbat in this oses, alticugh the pollen grev s mevhat normelly, the thickness
of the tubiflores was inferior to the econtral ape. Fasides, in this ease
the medium and the tubiflorce somehow congexs xd, rempining unchanged up
to six-eight days (under the temperaturs of 89 parcent). Xt is quite cher-
seterigtic that niehter in this cas®, mor ¥iia the séwing over the eut onisa
w28 it possible to obmcrve fungl mycelis whir, wers teveloping strangly i
megar solutions which serwe as mourighing rcb trate for the sprouting of

pollen grains. :

Especielly powerful effect of phytoncide: upon e sprouting polien
tubifioree 1s derived from the onion juire, ¥ wee minimpl mixturs hexnars
thalr sprouting.

The testing of the phytoncide effect of «ther plant verietics bea
confirmed the data of Prof. Tokin end of his rssistenss. Like othar
experizents with nicrcorgenisme, the phytoncisss of other Plants affert the
pollen lezs than the onion paytoncides.
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Eramarenko, L. R., [Bactericidal propertiesd of celll sap as one of the fectors
2onditioning varictal resistance of cdtton to pummosis] Veesoluzn. 4%ad.
Bel'"skokhoz. Heuk im. V. I. Lenipa. Dck. 14{2):36-40. 1949. 20 Akl

B e i A

{This is & longer paper dealing not with pliytonieidks but with the cell sap
28 a factor in verictal immunity of cotton 1o gummosis. The follawin: coi-
clusions are stated at the enl of the articl:i

Conclusions
1. One of the factors enabling the conditioniig of verietal rcsistaix
- of cotton to gummosis, 1is the bectericidal p-operty of its cell ssap. vhici i s
manifest in the bacteriostatic effect on celis of B. mlvaceerum.

2. There is a direct dependence betwce: the bacterieidal properiy o
cotion’s cell sep and the susceptibility of  wmrietids to gumrosis.

3. The dagree of bactericidal property of cotion's cell sap increascs

with the plant’e age. The bagterdicidal prop:rty of cell sep is lowest dwirg
the cotyledon phase, bighect -during that of tudding.
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Lipetskaia, A. D., [Testin: of phytoncides &1 the céatrol of vasculsxr baeim ignis of

cabbage]. Sad 1 Ogorod 1950:51-52. Jau:. 1950. .

© In 1928, Prof. B. P. Tokin discovered d ong verious higher planic
the prescnce of substaaces capable of cstroyiag diseksc-originating wiavo-
oxganisma; be called thuese substence phytond:das. |

We decided to test phytoncides for conthol of disesses of agric 1uusi
CTOPB .

A% the Kreanodar experimental station Zc- plang! protection, we ugad
pbytoncides againet the vascular bacteriosis o7 wahtbge. This dicea:e isg
widespreed end causes groat dexmge to cabbasge nead Sepdustry. Thiz ‘hac-
%eriosls affects seriously the first year cobmge as well. In 1948, ca sow:
Tarms of the Paukowski, rayon, Kresuoder krai. up to 308 of cebbage piants
were destroyed by vescular hsoteriosis. ’

The diseese is usually trensmitted throuh seeds and soil. Applying
edoquate grass crop rotation, only one source for generation of infection
romaing--theseeds. Oensrally, formalin and foreury pirepsrations are umsed i'ox
disinfection of cabbag) seeds.

The firgs euperiments on disinfection of cabbage sesds with phytcacides
ageinet vescular bactericsis took place in 195 with the "Shvy" varisty.

- . Tho method of seed treatment with phytoncides is very simple: the onica
("Btrigunovexii” variety) was greted end the piste was immedistely mixed wila
mhmem&bywozamngthmforlbﬂmmnntigmy clozed Jar.
The onien had to be grated rapidly in order to prevent wnste of volatilas
phytoncides particularly active during the fir:t mimuto efter thier fealation.
26 3. of grated peste were taken per 100 g. of seeds. The seods remsined =
heur in the closed jer, after which they were :presd ia e thin layer for
dryinging; in 6 hours they were elready Ary. .

For eosperiscn, seeds treated with formml:in wers teken. Part of ibhe
‘sexde were left without Grestment {contrul). 211 the meeds vere soun ip beds
uwithont treatment (comtrol). All the eeeds waiz scwm in beds on Aprdl 2%;
germingtion vas normsl. Cabbags seediings wam plandefl on June 3, in o ot
ocevpled in previcus yesys by sunflowers and ac . a. ; '

The development of vescular bactericsis ix 1946 whas mlight. The Poilewrlo:
resulis vere obteined et the record teking Auw 3 the barvest on October 18 L.
of plants wvere affected with wascular bacterics:s mPted the sceds were trestal with
formalin and 1.8§ aftor esed treatments with : b “eneidds; among control plen s,

B8.8% were &lnsased.
Fhus, treatments of sabbege seedls with ond w paytoncides gave resuids
sizilar to those of fermaiin tveated send.

' Ep 1949 the esperimert wes repoeted o &r ¢ erly i lse variety
“Husher Ons", which is more suaceptitle to veadi lax beckeriosis. In ord:r te b odn
Paytoncides, onion (ebalét warlety), garlic esd horserafiish root were s lantcf.

Fhe methofl of seed twéatusnt was ainilar e thnd of 1948,

The eoving in hodhbeds (colé frames) tock 10 ice on February 3 eseh lot R34
@ botbed. Germizmtion of cabbngm geads wws sirflinr in aLl the loke {erea 83-17 2§

HEormed simsltesecus germivetion wes poted L1 hotbeds. Om &pxi) 79, tha
eablage was planted in the ground of an {rrigete’ palot. En AGHD thiz pisot wm
oscupied with tomatoes; in 1947, with aifelfn. .inch lot hnd en 800 sgueTe mepE ares
divided by irrization canela inte ton plots. '

Appearapce of vasenler hacteriosis wes ruck e on Sure 10 in tha fired (e
plots of all the icts. *

%he Tiret records of affeciion of cablags w th vaesiler beaderinals veore
taken on Juse 1% (Sable 1) "’

) @zaximg bazvesting, 4be fimn record-gnking & 2a carxied out and 1% asgwared
it the disease vme obsersu@ in ell the \ots oilv 4p the firat Pive plorie ant
in the other five plots, sil the plants wera haill 2hy. %his wae probebly due ¢y “he

waven irxigation (the lest plots were leds wall imrisated than the Pt onec ).

After the bruwesting, L3W8-1807 plasts wers walwsed o eesh ot (te¥s 31,
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Fable 1 (p-52)

Soo 2 omms

Tot and ¢ Humber of ‘ ° ,,
Treatment Agent * Cabbege Plants ° € of Affeation
v Totel 0f which 8 : '
e 9 ...exe effected
Control R TR T -ch -
Onion © 290 28 v 9.7
Horse radish ¢ 269 12 o by
Gariie v 270 R s 1.5
Foymalin ¢ 288 6 4 2.3
] 4
Table 2 (p. 52)
[ gmr of ° T Co - i “ng“x"‘"n&“' R
Lot and v gyzed ' $ of effectica in wericus lots ' TPercerts:s
Treatwent Agent  plenis : i - N Y 2.0 of affeetion
a i
Controk ¢ 1387 8.6 19.7 M. 1.7 44 15.h
Omnion ° 1473 " 6.8 19.1 £.0 kT 1.2 o £.x
Herse rediish ¢ 138 °17.4 6.1 7.9 £.3 1.3 v £.7
Garlic ¢ 1398 ° 6.9 $.6 1.0 &6 0.6 3.3
Formslin ° 21507 '10.6 1.6 2.4 14 1.5 ¢ 3.5
] 1] ki

&t is soen from the given reports that tie itreatzant of cabbege szeda with
phytoncides conditionsd the lowering of the 8:ros of their affectior by vascular
bectericsis. Of the three tested plants, the cnion Bad the lesst toric phricncides.
Beat rosults were obtained from garlic trestmmt of fhe seeds. The toxiciiy of
garlie phytonoides was no less strong them th % of férmmlin.

The mothod of tswetment of oebbage sesds with garlic phytoncides imst
a8 a wids field in Sovkhous and Kolkhose Le suse it is aimple, gufficienily
effoctive end does not affect the germinmatiom of secds. Besides, it io
harmless for hmens. Al & standard cabbege sced consumption of 400 g. per
haadars, there will be nsedl of only M0 g. g lic for the &isiafecticn of
secds.
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Dubrove, G. B. [Effects sof garlie phytonci &8 oo Wold fungl] Mikrotiolopdia
19:229-23%. HMay/June 1950. .

Up to the present time, little bas bed: published on the study of tle =ffects
of phytoncides on mold fungi. At the sam: ‘vime thim problem ig of 1 douited
interest for thw clarificetion of phytoneidis® role in the life of “bo plesnis
themeelves {in connection with the hypothedis of thx protective sigoifiozeer of
phytoneides), as well as for a possible usd of poytoneides in suitai:lz prsetical

flelds.

The purpose of our research was to follow up the effects of garlie payioncides on
. goms repregentatives of mold fungl. We selc%ted as objects such spocics of 2old,
" which ere widely spread in the mature. We i=iudied L Asperpillus nipe, Asy. oryzse,
Penlciliium ploucum. Pen. notatum, Mucor roe zmosus, Ruizopus nigricena, Oidivm_
izetis, Fugaxium, g_g_,lérg Kmig sativum) w3 takean as a source of pirytonatiesn.

On the surface of wort-ager, powred in Yetri €iahee, spores of warioss mold
fungi were sown. For the mowing, 0.1ml of W.rt with an oquel amcunt of saxws for
all the species, was taken. With @ sterilik 6 eork noxer, Sem in dignete
a wvoll was made in the egpr, in which a gaxlic paste wms placed in tho emwat
of 250 mg, end prapared on & greter from a &xlic milb. The digkee were ;Yeco@ in
the imeubator at a 28° temperature. On thc: “iret-sdeond ey a growtiz of 1xld
fungi was obeerved. Around the vell thexe w e no geowth - 2 sterile pone wa
formed, different for waricus moldls; the améert of axriie vas simila-. Flo 20en
diemeter of sterile zones for warious fungi ‘s given in Teble 1l; the cdiameter
woe msasured when the wold fungl began to £or: reposv:dtive bodies. o Bldzonus
migricans the sterile mome diamter wns memew 34 durikg the first 2k iwwure of axrouth,
becsuse on the second dey, the sterile flald +as eovired with the mveeidum of &he

He cotimated the fungicidal stremgth of zariic eceording to the size »f the
sterile sone. Pable 1 indicates that the goriic sffects moat strongly the
Fuserius and the Oldium lactis, slightest - ¢ Hucor recemosus erd Enizonis riaricens.

Along the edge of the storils field a no giore foxming zone wae obsessed.
Ite vidth veried for different fungi.

The methods of the preceding empsrimont . en bde #lightly changsd b deppsiting
& Grop of gerlie jutee on the egar-wort gurfs e end, Sy inelining the digh
f’wéingthedmtomotftheawsurﬂee; ¥hep, ‘along the edge2 ¢” the (a9
trece - @2 in the first cmse - the sterile ra nen-guore forming guee ond ‘b

reproductive some be seen.

flcroscopic’ reesarch of the non~-spors § wwing Foss reveals consfdorstls
rorphological changes. For exzmpple, thare & “hickanings @t the anda of
By ealisl bgme im Acp. oryEae, ut no reur Yuctive bodise ere frorad, Gaddde
ere completely lacking in the sone, while ik the prépamtion taken  tm s
edgm, mmmuwsmmmmm. 12 the mon-epore Tormlng zone of
dsp. %ngtxg, %), es vell es of Asp. oxym e the conidie have frequentiy
a thi 8% the end with e doformed mep sotetign. Ita mycelive is wi)
&ofined avd eeptato and buc & clearly visivle grevulited protoplase. Nosigl
Porvility bdodies and contdial are al30 leeki: z in the wone. Pen. noisdum

Aucvm, Rhizopus nigricens do not form spoe 3 in tiés pome eithar at at tbe
%{‘&? the mycel iﬁg:n:m thickenod ses stations. -

- Om ¢the ehird 8oy ir Bucor TACCHRIGUS %Y ¥ TDOTes ippear, in the zoms
vhore at the beginning of the experimect thk 1 was oe growth. In the preganr:tion
mﬁumm@MMwwusmMWOWmmg forms 1a this none
zxggam ugc)eum, vith & granulated protod vm; 1% 4oeg not bresk doum itue

‘Thws, under the influphoe of a@rlic phrt neides, firet of all, tie Loy
o 7 ; : amiion
af normal reprofuctive bofiles 1s inhibited. :émd&sﬁﬂm, the w@s;.u.ﬁ 1z vezmlly
widened, septate and gramlerity of protoplus: 4 chacrved.

The possibility of o hereditery fimsti i of theqn - o
topic of our audbsequent ctuflies. . ' ehenges, represeuts tho

We ohoerved in tis ssries o8 superimestis . that -4 de  Jater @ compiebe
Groving over of the stesils o takes plase. i3 sesur either fue i:aﬁ::::y
| @veslopment of the mold fangue Eycelfun, whisk uma elrzady thers, or dus %o lite

geradnating of spores, the develogment of whik : was at first inhibited by sas
affcets of gariie phytereides, i.0. & probisy resa, waavher the lotter hews &
fungleidsl or Fumgistetiec efiect.
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In order to solive it we perfovmed anothe - serled of cxperiments. Thel-
procedure consisted in the following. 4 plas: ring with e 14 mm faner dlsiss s
‘end Gma high was et or the mlid2. On top of this ring was placed the sowy iises,
with the previously applied drop of word with & ppord suspension. Th:s ausiex a8
gpores in such & drop, in ell the cvjects, war 200-250. Then inaide the ifs:.
100 mg garlic pestc wes plecad on the slide. To prevent drying out of she {r 5, the
ring vas emcared on both sidées with veseline. The prepavation for control s8:
similer, bub without gevlic. The test and th: control! preparetions ware plasa.
in an incubetor at 28°. In this arrengement of tests, the spores of Aspergil vs niger,
Asp. oryzas, Pen. glaucvm, Pon. notatum, Mucok racemosus, Biigopus nigricani.
Oidivm lsstis, Fugarium did ot germinste. A% the sap? tims the usual germix tion
of spores tOOK Placo in the contral: swellinx, formetion of mycelium; syors b wing.

This was the ressor for th: assumption thrt the wolstile frections of #eale
pbytoncidze, in emounts which were nsed in our terts, possess fungioidel mwrs-riam,

He dcelded to find out, further, at wiat iinimm exposura to volasiie gir .ic
fractions alpilar effect i jyiroduced. Procedwras in this serics of emperimaid-
were the enme ag in the preceding cese, bub tie cover | 8 with the heaging & g
was kept cnly for e short timo over the 20D mg »f garliic and then pleowd ove:
snothey ring, without gedic. Xt wvas fourd tial a 30-33 second esgpésu: to
velatile fractions of garlic thytonciées s suf’icient Zor non-germisetica
Fusarium, fen. potefam arorce. .

Table 3 gives er idsa of time necessary t4 effect, by volatile p‘rlz.c
froetions, the spores of varicus fungd &5 the print when they do not gevednnts.

Al %hig was carried out with & garlic pr,eﬁa yﬁmsvd before tha tae.

Besidea that we testod tha fungicide. offact of a parlie past vwhich wme
exgosed to the air for 2 szd I8 bours. In Asp. niger $9e frosh garlie puste
killed spores, Guring the firel hour after its proparetion, cn the avarege in
ons mimte; pasta cxgosed to air for 2 howrs - in b-6 zlmites; pasts eigosed i asx for
%5 hours echieved the same afret 4n B-12 nimrtes. Thus it was found, timt te
phyboneides of the frashbly areyersd gorlie vaste have #ho strongesd affiot.

It wes noticed in chsrrvivg tho properetictrs wish microsgope that thc grets i
time ineresse ir exposvre Of spores to garii: piitovcidds, leeds o oconnideretle
morphologienl changse. Thus, for cxemple, $ie égg.,nt spores, after = 4% 233 af
exposure %2 fyweshly proparad gmrlie peste, 4id net bp normal ferv¢ilisy mal . &-29%
of gpoxes &fQ mot germimste. The myoslium of tie germinkied spores ws chrngsi
eonglderably; gramilarity «f protopless, smlliing and ssplation of hypher wege
ohaerved. After 2 30 gecont axvosure $0-60F apowse inated. The Eycokive ixx
mire swollen end septate. Mo rvgroduciive bodieh were fdomed. One miowie sxgxen 2

‘stogpad spore gesmination. Thue, smell doeze of welstile fractions of gariic
phytoncides acted funginteticelly, larme omase - Hineleiéally. -

' In the follcwing saries of experiments, She ~fifiet of volatile garlic

fractione cu myeelivm and &ry eporcs wme stadied. As & desult of the 3este 1%
ws found thmt, in comperison with the gevminetisr of spares, & 1-1/2-2% tiens
locager exgorurs of mycelium e reeded in order t9 stop its growth amd o I-RG
times longer ope of &y spowe. Thus for Pen. nyalus o Four-hour egomis 6
100mg of gmrile ie neelsl €0 EK1AN &ry spores. Far o _%5 ths tlre Tous. wed
is one bouwr. Thus the »est wesistent to garlic MRyhowsi are thd &ry spoias.
the mnet semcitive - the gormimbing spoves. .

The pex? gtege iz cur vork wBe the shudy of tlasus jeloss of garlic.

For this esperimsat we took sterila garlie juiee and Adluted L4 wilh &sbille’
watér. Then o ezoh ml. of each selnticn we edied lug of 'wort with e susgorsio ¢’
spores from 800-1000. The eontwel vns prepered ﬁm& @garlie. The epparatus i§d
wee pimcsd in the inoubetsr 23 & 28° tomereture. Observetions woxe spde ~nary of w
day during 10 daye. On the third day sowing in #ehes with wort-ager wng secrdid wi.
Fable b gives ex idss of gerlis S lce €llutions 4f whb(ih *he sovings An ©i# Mibe Ao

it should be noted thet Sssacy conecentmetions of gawlic juice IATe & -enaex
effect on mold fusgl. In scring 5n Aiskse it 1s chssrved timad the growth of Oid iy
lzetis with @ 3 ¢ 60D dllutien will give GO colomims, of Pau. motetum, with & 1D tlav
dilutica - 330 colenico. ——

3
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“

. Correrponding cortrai dishes peoduead @ cox imucus| growth of ewlitre . iz
process of mold development is inhibited vhern itz ccxzeehtration of grlic julsa
i iseremsod. Thus, for craspie. in 1000 tixnes dﬂutlon the develomie d
procees in dgperglilue nirer, r» wolabticn to eoeirel, ik Ma.yed foxr 2 hours
wher the jviece la diluted 80@ tdmee - for S davie. A LOP times @flution 2 lavi
the myceliun formaticon for 5 d:ye and in this ckie bherd 1leno formstior
Arvaloguous results arce obtsined with other moldl Mngue gnecies ag well.
tisgue juice ofgariie, with the doneity of spore: es we ihad in our exper :ont
zmzll coneantrebions prodosirently fungistaticel ¥y end in large - fuagieisall:-

gariic, sircrz ertifumee) projertie; fre eldsc present im pb 4 oac i%

of onlon; :sfﬁam”t, gherrs m:ml, isird charyy ((*exeaua Mzzs}‘ Howewver. i
elabaraticn of thie meterdz) fs not pext of cur erticis'e rurpose. Maks ¢t w
cerried ot ab the bess of ibe shytoncide latordiory of khe Institute £3-
Bzperlmental Medleline &MY, FAAR (Akndemy of Kmﬁf&l Beletces, USAR)

I fool 1% my duty o ozprese my deap matifis to Profassor B. P. {kin s:d
#. . Bhtern.

Begldee

irrankonf one

1. Geride phybonsides i hdgh coscentrations est fengicidelly, im lo
fungietatically.

2. Verious ggosice of mald fauel eve of var'cun seksitivences te mrlic
phytoneides. The moat canelibive cows are Fusariui. Cldiudn lectis, Pea. glrauew,
she least etnplitive - Rhdszogus niemi onng Exeo:: fe;zmg;gxri_.

3. Gariie vhytomcidee offect mirengess the; mimﬁw spores of wvlc
fungl end slightsst - the é~ gnoarse.

4. The funzieidal snd funpisidtic effoets of merlic phytoncides becos:
iloger covresronding with the furation of garlic reste”s ehbpssure to the a'y.
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Miazdrikova, M. N., [The effect of "phytoncides on storing carrots).
Sad i Ogorod (Orchard end garden). 1950. No. 9, pp. 51-52.

The phytoncidal effect of onion and of vine end fir needles orn meny
micro-organism hag been esteblishe 4(Prof. B. P. Tokin). For the comSrol of
carrot digeeses we studied the sffects of onion juide and aguoous extract:
of onion, pine, and fir on the Sclerotinia, Botrytis and Altermaria fuagi

: The observations were carried out first under RZaborstory conditicss. or
pure cultures of these fungi and then in steorage pluces.

Most effective sgainst carrot diseases were the juice snd the agueocr e zirnst
of onlon. Aguecusn extracts of pine and fir needles yrofuced less satisfactoccv

results.

The aqueous extrasts were prepered from cut juicy onion skins of shaip
and semi sherp varietics, which were taken in the ssmunt of of the watdx
welght; extracts from pine and 2ir needles were taker in the 4-10f matio.
Soaking contimued from 1-5 deys at & + 1 to 4° tempkrature. The lowe: tis
texperature, the longer the socaking period.

Obsevvations were carried cut on different carrvt verieties (shantens,
Hentekaie, Veleriia) which came in for storage from the moscow oblast.

Two methods vere spplied in orler the check the effects of phytonciéss
on precervation propeties of carrots; &) immersion into an equeocus extiact
and b) spraying of carrots. In the first cass the carrcts were imerscd ©ie
10 minutes into equecus extract of onicm or pine needles, and, without dryly
them previously, they veve stored; as & result, the sffection of carrote i
Botrytis, Sclerotinia end Alternavie fungl was 2-3 tizmes lower than thot o
earrots vhich were not euposed to phytoncidal ection (Teble 1)

Bue to the cumbsrsomences of the immsraion methed, it was decided tc
replace 4% with spavying.

Spraylng of carrots with onion extract before storing them produses =
almost 3 times lower diseese affection. Each row of carrots being storad -
boxes or stacks (stock piles?) was sparyed.

fAecording to cur ovservationeg, it is quite possible to use the non-
standard and even pertly discased cnions for the preperation of agqueds:s
extract of onions; in using diseased onions the healthy part should be
taken, wainly the gsrm pert vhich - es it is known - possesses & etwonewy
phytonciéal property. kor syreying of ome tare of ca¥rots, abcut 10 Liters
of water and 700 g. of onions will be needad.

Thus, observations demorstreted, that phy&ancide'o of onion, pine and
Zir needles, ere entirely effective for the control of carrot dissases Aurd g

storage.
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Razuﬁovich, K. B.‘ and MVJ 8. M. [Effect of Onion, garlic and biré cherr:
(Prunus avium) on sesds of higher pl=nts]. Priréds 4O(h ) 64-65. Apr. #¥ i,

We used for the experiments the seeds of winter rye (Wovozyvkovekais K-l
and spring wheat (Lintescens 0-62). The experimente started in December 19V
and terminated in May 1950. The research protedure wis es follows. The pliyu
materisl which served as a source of phytoncides, was ‘weighed in 2 aré 5 g.
amounts and cut into emall pieeces; 30 cubic cm. of weter were added tc caeh
eighed portion.  Then the stirred pmste was introduced guickly into petri &gk aa,
vwhere there vere already the previcusly selected seeds of the indicated Plarte .
in amounts of 100 grains in each digh. The Pet:ri dishes were covered with ¢l¢ ke
of heavy paper in order to reduce the evaporetion cf molgture. Contrsl 2xpe 1 nants
:ere cerried out simultanecusly. Checking of need gemuipation took place aiie -

~5 days.

Experiments indiceted that &2 the plant meterial which we uged tac :aoet
inhibiting effect on seed germinaticn was produced by bird cheryy; it is
followed by garlic and then onion. {see teble ).

We alsoc discovered the imhibiting effect cf volatile fractions of phytcai ides
of garlic and bird cherry on seeds of the plants mentipned. The treatment cf
seeds with volatile fxactions of phytoncides wes carrikd out in the foilowing
manner: gerlie and bird cherry were carefully grated apd this grated peste, 1n the
emount of 15g., was placod in a tightly coverad container in which were sdread
Petri dishes with rye and wheat grains (cne huzdred graing in each diah).

Zable (p. 65)

Amount of germinated sesds (per 100) exposed to effects of bird cherry, swri.c
and enion phytonicides.

Esperiment Vith Experinent with — Eperimsst UIm -
bird cherry _ 1ic onion
Heighted por-  cont- %@rﬁf&"ﬁﬁ?‘mﬁ"“ R
tion of plant ol ion of plsat rol tion of plant ~ L
material ‘ material materisl —
2g. 5.8 2g- 5g. 2g. 5.
Winter rye 6 ] g2 15 2 ok 26 21 ok
Spring 53 6 9 67 8 95 73 36 ¥

Wheat

It was disclosed, as & result of experiments, thet the inhibiting effect op ree:
germination wes clearly manifest siready after a 10-15 wmirute exposure, Lut ¢hi: effect
was eonsiderally more proncunced after & 2 hour ené particulariy ~ a 4 ncar tre:twent
of the seeds.

it is interesting to note, thet not only the stem Jength, but alse the Ien =th
of the roots of the germinsted rye end wheat secds, exposed to the effaots o
tissue juices and voletile fractions of phytoneides of garlic and bird aberry ’
wae almost half the length of the control plante.

We suggest, that the experimental dota, obtained in studying the offact: 3
phytoncides on seede of higher plsnte » can be uged as ab indicetor for b
development of the phytoneidal strength of varicus plants; the amount of gers Ly ked
seeds and the energy of their growth have o ba taken into account .
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4
Zeitesav, G. H. [Efféets o? phytoncides of bird:Cherry bude on fungil. Prirace
hw(f 3:58. Sept. 1951

B. P. Tokin's research disclosed that the bird cherry Padus racemoss (lsg. -
S. K. is very toxiec for various species of proticzoa and’ insects. j

In order to find cut about the effects of tird cherry phytoncides cn Zus 3
the imperfeet fungus Penicillin sp. and a domestic fungus Conicphore cersbelly
were taken. The experiments took place in Leningrad, in Jmurynfebnmr_y 1051,

The procedure was as follows:

Test-tubes with ar epar sisnt were inoculat=d with fungl. Then in exck
test-tube, with the exception of control tubes, were introduced 1.5 g. of biri
cherry bude, ground in & mortax. The experiment lasted 36 doys. Durirg 1% o’
them, the test-tubes were in an incubator, at a £25° C. temperature.

In the control tubes the fungt cultures developed sormally end in the

experimental ones there wes no growth of the euliures. ‘An interesting fact i §a

the buds poseessed phytoncidel praperties when they werd opening.
In order to stimulate the opening of the bwds, the brench was Placed for

36 minutes ir water; the temperature of the surrounding eir was +454C. When
it wvas done, the buds of the bird cherries 414 sot show any fungicidal sctior
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Gorlenko, M. V. end Shoeider, Io. I., [On the biologieal role of phytonicdes of
higher plants]. ‘Zhur. Obshch. Biol. 1;:363—367. Ref. Sept./Oct. 195%.

[This peper deals mainly with a review of the role of phytonicides in the
immunity of plants to microorganiszs. The concinding regparks ere quoted. ]

Thus our experiments, as well as data of the litersture, spesk of the ramcs
thet phytoncides of & given plact hevs a destruadtive effect only on miercorganim::
not adapted to paresitizing that particular plant.

What thén is the tole of phytoncides in the formation of protective propeti «s
of plants? Ve think that it consists in the foilowing:
(1) The pathogenic microflors of one or another plant is not permarz2m:..
All the time sepropbytic forms, which come im touch with plants, are sdjusting
themselves to parasitizing these planis. Phytoncides are one of the fagtors
resisting or restraining this process. Frobably only a Few bacterial eells or T-igus
spores overcoms the plant resistance by origirating unew parasitic microorgunisss

2) Microorganimms affecting each plant are not equal in degres of yar--
sitism--smong them is & large group of semi-perasites which affect only weaxertd
plents such as those which ere completely or pertially lecking protective piroyer ies.
In this case ths presence or absence of phytoncidss can determine the parsaitizi: g
potentiality of micro-organisme of such type.

In creating plant varieties resistant to oxganisms vhich ere already adjieti:o s
%o parasitizing, new (resistant) varieties must have & completely alterad protiz ivs
apparatue. Therefore, the qualitative status of phytoncides is not & pesmant ozt
it is probably different among varieties of veried resistaoce.

It is not correct to asemre that only the presence or absenc® of phytoncica:
determines the resistance of plants to diseases. Phytoncides cannot be axamired
alone. Besides the fact that producing of phytoncides depends on the coanciticr
of the plani and the latter is a function of enviromment, in the pehnomencn of
resistance (impunity) the entire plant organism perticipetes.

Haturally the attempts to axplain, let us suy, varicus degre2s of sugcepitibv-.ity
of Aurentiaceze to bacterial necrosis by the preseace or absence of phytoncides

are inadequate (Khetagurova, 1950).

Thus, phytoncides, &s @ biologicel phencmencn, have to be coasidersd only
in connection with the generel atate of plants which produce them.

Approved For Release 2009/08/18 : CIA-RDP82-00308R000100250001-1



Approved For Release 2009/08/18 : CIA-RDP82-00308R000100250001-1

Kharkina, G.v A., [Comparative effects of phytcacides ffrom garlic on puytopeib wenic
- bacteria]. MNikrobiologila 20:43-%37. Eept./Ock. 1951

- The priority of diveovery of antibiotie properties of highest es we=ll 13
loweet plants belongs, we it {s knowm, to Ruseisn scibntists. Antibictics »f
highest plants were discovered in 1928 by Tokin and weére named by him - phyi> cides.
According to this definition they are a group of substances of plant origin, Jvarse
in their chemical make-up, bdut united by the ecoomonness of their effect on 4 ar
organiemg; all the phytoncidss have @& more or less vigorous protistacidal ari
fungicidal action. Thie article is dedicated %o the study of effect cs physu sides
on phytopathogenic bacteria. In this study, asturel garlic and "sativin”
preparation obtained fyem gaxlic by the method &ccepted in Tokin's letorato sy -
was used a8 e source of phytoncides. The effects of valatile and non-woles il
fractions of phytoneides of garlic and "sativia" an representatives of the
following groups of phytopethogenic bacteria wire studied;

1) Csusel egents of plant rots (Bact. c rotovorym, Bact. phythophiborma: :
2) Bacteria vhich cause spots on lLeaves and form yellow c ies in rmuirie v
media (Bact. melvaccorum, Bact. vesicatorium, Beet. heteroceum); 3) fluores:es :

bacteria, pathogenic for plants (Bact. strofseiens, . citriputeale, Bac..
xanthochlorum); b) Beet. tumefaciens, causing root sexr (erown of pledt .

Among the resesxech aubjects was alsc inclided tha becteria isolated as ¢ yre
culture from affected garlie heads ("garlic” becteriun). According to its cul sural end
biochemicel properties 1t is found to be eloge to rop:éeeentatives of the groygp of

causal agents of plant rots of the Bact. K myam - Bect. phythophtocrum tyne.

prAsitemtchey

Frocedures were appiied vhich were adapteé for anklogous reseaved in Todi-'e
laboratory (2). The sffacts of volstile fractions of parlic paste end "sativi."
on bacteris sown in Petrl dishes were tested. 1In all the tests & unifors reti:
of garlic peste end "setivin” was “i'nw: The results of the effects of the 9o stile
phytoncide fractions were recorded after 2 hours according to the size of i
sterile gones. Baecteriostatic or bacterioccidal effects of paytoncides were
established by way of inoculation from the sterile zonés onto the meat peptoy:
agar wedia. The ectivity of the nou-volatile Paytoncidal fractions weras stul:
by depositing & drop of "sativin" or garliec jufce on the surface of the beotinsd s
-8own agaxr in Petri dishes. The drop, in running off, formed e sterile path v
bccording to its width wes calculsted the relative degroe of effect of the gul.c
end "sativin” phytoncides on phytopathogenic bacteris Being studied. After Lhe
reaction t0 volatile as well as the non-volatile fractions of garlic srd "satfv:ia,"
the Petri dishes, sown with bacteria, remained 2% hours in an incubator =t 2¢.°.

c$re.uve effects of wvolgtile fractions of 1ic &nd

'83tivin” on & mumber of phytopeithogenic bacteris
Res_ults of experiments pertaining to this section mre in table 1.
Table 1 {p.435)

Comparative effects of volatile fractions of phytoncides of garlie an:
 “sativin” on growth of cultures of various phytcpathogekic becteria.

Gerlic Sativin’ e
e Tiwe of exoosure in hours. o
i - 8 v 1 ok vTTwy —
' ' Aves of sterile zones in om v
o

Rames of beeteria

:slaa

”G = A e =
cht' phythopthorum....., 9.8 , 54.9 70.8 : o ° 18.a° 5
CArotovorum.«eeveee  10.5 o 19.6 , 20 , o ° 6. 7
Bacterium isolated from o o 3 2 : !
WJJ.G fvcsnoteneboel 0 ¢ 15.9 1] 17.8 . (¢} e &' o & &4
B:ctu mmm e0eewal 1609 v “6-0 ° 535& : 0 : 19-2 v 2%’. 2?
. Deteroceum........o 7.5 ¢ 40.0 ¢« ko6 ; o o 967 16 ¢
. Veslcatorium......c 17.6 o+ W9 o ko , o » 12,0 ° 1§
o 2brofaciems.......v 2.3 o 70.8 + 708 , o o 18.9 ' 26.¢
o Citriputesle......o 25,0 ¢+ 70.8 « 70.8 . o Yo 3T 0 323
" mmhlom‘--o-oﬂ 3.3 @ M-s ¢ “6.5 9 [+3 e 7,5 ! lo:}
tumefociens.cecn.. o - h2.3 .k ¢ 9 6.08" 734

Bemsrk: O- uninterrupted  growth (lack of sterile zons); 70.8 - lack it groat
(on %he entire surface of the dish). f).'z i of groas
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Following conclusiors can be mede on the bais of $he data given ir the ntlas.

i. Volatile "sativin” fractions produce a depressing effect on &ll the tested
bacteris specles; but a considerably weaker ore than the volatile garlic fraoctions.
The appsrent reasons are as follows:

1) As it is Enown (Tokin(2)), in obtaining $he preperstions chemiced iy,
only part of the active tacteriocidel properties of thd phytoncides are oxtiva:iaod.
And besides, they are spparently already in an'altered istate, as compered wi-h the
sotive substances which ave ereated by plants in the process of their life ectivity.

2) As e result of imperfection and feults of the method being used te
the obtaining of "setivin,” the phytoncide extrmction from garlic could hawe teewn
incomplete.

2. Among the 11 tested specles of phytopsthogenic becteria, the moet resistant
to the effects of the volatile fractions of gsrlic and “gativin” were the
representatives of the group of plant rots’ agents and 'the least resistant--ile groun
pf plent parasites, which produce e yallow pigsentetion. The group of flagrege zat
bacteris occupled an intermediate pogition. Within theze groups single bacteydx
species manifested their individual resistance in relatiion to the effect on ilsa of
volatile phytoncide fractiona.

3. Strength of action of the phytoncide of garlid and "sativin” de paris
the durstion of exposure and the emount of phytcneids meterial .

Thus, with the increase of rhytoncids material (geiclic es well ag "eatitin '}
the sterile szone area incresses. With increassé phytoncids materisl and Lowg ey
exposure (2g of garlic and 2k hour exposura), sfter 9 days is observed ¢ &:
usuel decrease but an incrsase of the sterile sone. Debrsase of zones uitia ¢ 1=
tlme is explained by the resumption of growth of the inhibited, but not kiiies
bacterial cells.

h. %The effect of the volatile fractions of garlic and "sativin” e chyt s dhe
ogenic bectoris, under the conditions of the adspted methods, was bacterishz:i. a.d
only in single cases---baeteriocidal. This is confirmel by the date in t-hls 2

Table 2 (p. b36
Character of the effect nrodueed by ﬂtoncidns on
phytopathogenic bscteria

TV Fime of exposure of volstils 9
irsctions in hours 2 o
Hemes of becteria v T ¥ " eatx
1 tgh o kB o o2k v 48 0
-~ t Ca - = ot
i 0 o : o
_ [ I @ 0 7 q o
Bact. carotovorum A L B o s
" phythopthorum S L LR S - B S S L =
Bact. isolated from gaxlid O T 4+ ' 44 0 @ 0 44 0 44 0 4
Bact. malvacesrum v 0° + Wery ¢ 0 ° + ¢ @& e ++
A\ e ﬂm 2 o b @
¥ citriputesle L T A Y ; T U B 9 >
atrofaciens L - be 0 9 0 4 o ’ -

Remarks: ) - mesns uninterrupted growth, wibhout sones; ++ growth analyogosus
mmg?mmmmm;+m@mmmmﬁunmmm;
"’m, [e) gxwﬂh

It is psen frem table 2 that the baetericidsl or berteriostatic effocis of
gerlic phytoncides deperd onthe speciss of phytapathogenic bacterie snd on 4hs
Guration of exposure. The effect of the volatile fractibns of "sativin" wes
bagteriostatic in the overvhelming =sjority of mses.

All the above-asntioned can be also 1llustreted with the bioclogical spect sy
of action. This experiment was carried out by fellowing methods: In the centyr of the
agar in the lergs Petri dich (18 cm in diamter) was cut & 1 cm wide chamia:.
Perpendicular to it were streaked phytopathogenie bacteris of various species. v
the chanuel wes placed garlic paste or "sativin.” According to the disten-e 7»
the adge of the groove to the beginning of the growth of 'the culture, the rela i -
aet@'eem t:g sensitivenesa of the civen bacteris spezies to!phytoneides eould be
es .

Fe
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Gomporative affects of non-voiatile fractions (Jjulces)
of girlic end “sativia’ pd whytopatbogenic hesteri:.

Regulis of experimencs perteining to this problasm pre in 4able 3.

The cbialined date lesd to s follewing conclusione:

1. The effects of pivtozeides of the garlic julce eve stronger thsp &
effects of "sativin.” _ ;

2. ‘Eﬁa gtrongth of shybonelde effests or d¢iffererit specias of phyic-
pathogenie baeteris veries. Tha group of beetdria with yellow pigemantatilos:,
appzered o be the lesst resisiant to the effedts of phytoncides.

3. The effects of paytozeidse of garlic Jyidce and "sativin,” undsr b
conditions of the methods epplled; is characterisa€ as bacteriosletic.

The strxength of the 3 aside effect dspards on the degrae of thim Allyt

which ecan be geen in table &.
The fellowing hes elso bean clerified in $he procass of the work:

1) The volatile phyloncide fractions ere itbsorbed by the mutrient madis;
2) a diffusion of phytoncides taites plece in the autrient media; 3) wol
fractions of gerlic apd "setivin,” stop the modexsnt of becteria or cha:
chevecter; b) in the procuss of preserving of geriic anfl "sativin” the ac:
of thelr volatile and non-volatile fracticns ddcrssees.

» In the left dish wer: sown (downwards); Bdet. % thorum
Bact. ssriochloru, Beet. citripuieale. In tha right aGk.
vegiestorivm, Bact, campestre, Buct. molvecesrur, Beet. heteroceum.

Table 3 (oo %37)

#ffnots of non-volatile phytoncide froctions

o

s A Sttt 05 o
! derlie O “Batfyin®
Beres of bacteris v o
T Tidth of the sterdle “pa”
'; in om.
S = S L5 !M"K“i': AT A x e aou wfsm&_%.:‘.-:.‘—im T
Bred. ohythopbthorum.” @ 1.1 8 0.6
T eretOrOrtB.ces’ - 8.7 s 0.2
Bocteria izolated frofh e
EgjﬁraiCHte.-toanoooi i [+ 2 b4 Q
Poek. vesicatorium...’ . 3.2 8 1.6
v TRLYSLORTUR. e 0o ® 3. b 2.0
> o et o T 1.5 o 0.9
& arivhosklorvm, . ° 1.0 o 0.8
o CErefaciens. ..’ 1.8 ¢ 3.2
v citviputesle...’ | 2.8 v .k
B wnfeciens....” | 0.8 g 0.1

wble & (p. b3 )

Ipfluence of the degree of phykoncide dilution
~n its effecta on naoterid

B =t T T T B 7 = L ’
2 . ¢
Bemss of basteris e VARIATII000T W08 Undiiibed 1 1071 1007 A5
PMmted®  ° ¢ ® i !
Y A7l of &terile zonds T g
i} ] ¢ ] ° ° i+ ]
- TR e e s e " e S A L] W . i =
Bact. phythophthorum.....” 5.75 ‘3. "0 ° ¢ ° 5.8 0 " 0o ' o
" . tumsfesienS.sc..... ilA 6.5 “RS°0° 0 0 fo "o ' g5
n citr&putealau.o.ugg.&- %5.93° 0 :o% : b5 ‘o 6 ° o
it @ : 1] 2 e
a U G g (i ] ] f
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In closing I went to express my deep ‘gmtiﬁude to Prof. F. V. Khetagurcrt.
for guldance and assistance in esrrying out this work &t the Institui for Amdied
Zoology and Phytopathology.

Conclusions

1. All the phytopatiogenic bacteria studied are to some degree gubjact
to the effects of garlic and "sativir" phytoncites. Amf the effacts of garlie
phytoncidss ere stronger than thoge of “emtivin.® '

2. A& greater resistance aan be noted amorlg the ytopathogenic basterie.
pathogenic to humasng end animals. It can be exrlained & greater mf;umy
of phytopathogenic becteria to life in plants ard to fertors of their specifis

exterior surroundings.

3. The disclosed efrects of phytoncides of garlic and "sativin," in tesis.
on a mumber of phytopsthogenie bacteria, indieste the necassity of n,irtlmr
ﬁseareh on utkliznticn of phytoneides in the coatrol of bacterisl plant:

82868 .
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Lesnikov, E. P., [Antifungal effects of phytaicides.) Prirods 40{10):56-58. R:f.
Cet. 1951

We exposed 17 streins of pathogenic funmus cultures to various effects a
phwtoncidgg Epidermoplyton K.-W., snow-whitd, gypseous and violet Triehoptydus,
rusty and fluffy (downy) Merosporum, Achorias Seh., Geotrichoid, Caviis aldisens,
€. triedis, pinky yeast, Forula and Ho: iron. It has been 41 s taat in
‘corparison with garlic, the volatile frections of onitn have a stronger fungistatis
effeet in shorter time, while the fungicidel effect of garlic is amore clesriy mani-
fest than in guion. (Teble 1)

Tabie 1 (p. 56)

Eff2et of volatile fyactions of onion
and garlic paste on pathogenic fungi

Voiatile Practions " Volatile frartions

of onion paste of garlic —
Fungistatic  Fungicich’ ?EEEET c %hngi!ciiﬁ
agtlon action sction action
Times of exposure {in hours and mirutes)
idermophyton
Bp Ko-Ho 1 hours 50 houce 2 mimites 20 haaws
Trichophyton
&ypaeun 20 hours SO how-s 3-20 hours 20 hags
Trichophyton , .
niveum 3 hours 20 hows 10-20 hours 20 hinaa
Prichopbyton
vioclaceum 10 minutes 15 minten 1 hour S hears
Achorion
Schbnleini 5 wirates 20 hoair's 15mirites 20 hetirs
Microsporum
fe 5 minmutes 25 howrs 190 hours 2% heurs
Gaotrichoides 3 hours Not obtained &3 hours 72 heums
N e T : within 72 brs
Candia albicans % minmutes 3 bowra . 2 bours 2% hears
Rhodotorula 30 hours 50 heura { 20 hours B Benra

Table 2 (p. 57)

Effect of onlon and garlie juices on xathogenic fungl

o Fresh onion juice _Fréah garlic ee i
“Funglstatic  Fungicldail m“‘mﬂi@cim
Cultures ection ection sction eetion
on e 2308 OF @xposure (in
Epidermophyton
Re-Wo 1 hours Above 1 hour 15 minutes 20 mimxues
Txrichaphyton
niveun 30 minutes 2% hours 6 ‘mirutes 20 hourie
Trichophyton
violaceum 2 ainutes 25 minutes - 2 minutee
Achorion
Schbnieini - 2 mimide g - 2 mimtes
Microsporum
ferrugineum 2 ainutes 2 hours 10 mirutes 1 bhour
Geotrichoides 20 ainutes 20 hourg 30 minutes 1 hour
Rhodotorula 2 munitea 48 hourg 6 pinutes 3 bowrs

- T TR

The garlic juice appears to be more sctive

I ST - S e

in varitus time periods; thes & .«

onion juice, both in fungistatic and, perticulssriy, in fungicidal effects. Tis

sgudezed out paste and the alcoholie

extract of onion ipdizated also & cleariy

menifest antifungal action (table 2). Prelinirary spraying of the mutrient mat s with
garlic julee and also with "aativin", eitber ccmaletely atopped, or partly iaallited
the growth of fungl.

In & book published in 1947, V. Xuprevich [3) repokts on the effect of Doesn
axtracts fram oats and potato leaves on germinetion of uredospores of Puceinis. ¢oronifern
Kleb. If in an extracts of four oats varieties (plant which P. coronifer freguertly
pmsiﬁizes,} the spore germinstion percentage i'lictuates vetween lsai?j, %u 58 Y. 54
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extract of four potato verieties {plant which owéimarily is mot a host for paxs-
‘sites) no growth at all was observed.

R. Vasudeva (27) and B. Chona (21) found tHet in presence of juice of a 1ir ign

hut—pmt, the spores of fungl-ysrasites of onicas Botr) 21111 and payasiiss

of apple-trees Monilia fructigens, Fusarium eoe (sb. ;, My%r%%&quﬁgg
and Pythium - cannot germinate. This coul e:ol.sin the resistance 3a- o

a-tree mmites and the resistance of apple-itrees tp onicn perdsites. Iz 1 48,

. & Zaenievokii (5) eomparing s mawber of fungicidal measures found that the mest
effective cne against the caussl agent of epizoatic lympbangitis Cryptococcus fs -ciminosus
was fresh gerlic julce. In 1949, Tsimerinov, checking the effect of vaietile 1a stences
. of gariie om culture ormtymcmyonmmmﬂmgldmnmormm zuld
becoe convineed in the fullowing: at & 3 hour exposure the growth of the cultau e
wvas delayed for 2-3 days as compsred with the cartrol onk; &t & 6 hour augosuxs
there wvas no growth; hair fragments vere growing at & 30 hour exposure, bul &t 3
34 hours exposure there was no growth. According to his dats, the -m.ngofhi‘
fregements affected with fluffy Mierosporun, afier 5 hours in fresh garlic J
resulted in on inhibition, end after 9-1/2 hours - in a Jack of growth of the
culture. In 1949, Shemiskin and Knokhlov Gescrited theiy observations of
glliein - acyelic doarivative of wlic., In experiments with ém‘%:a oiger,
Penicillium notatum, Trichophyton gypseum and B%‘E Audouini, antifuag |
properivies o cin are ecnfirmed concentrations of silisi .
are gbout 10 timss higher than the fnngl tnt:le Qres. :

A

Dubrove (&) was investigeting the effects af garlic phytoncides om culturas
on 8 mold fungi and came to the following conclusions. Ths effect of woliatile
fractions of gariie Julce vas being tested. Largs concentrations of gexii:
phytoncides act fungicidelly, small - fungistatieally. Vardous sensitivity wes
disclosed in varicus fungi (the most sensitive ames are: Fusarium, Oidium lactis
Penicillium glsucum; the lesst sensitive ones are: % ﬂucs;r :-s& s:om).
The effecte of phytoncides inhibit the formation of ve 8. tuns{*
not growing when garlic juice in & 1:200 (mucor yacemosus) and 1:6000 (Fuscuriuz - z'
dilution was introduced in dishes.

i
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Tom, B. P. [Destroyers of microkes - cddes) . Gosizdat Rl turneesres s £ aol

literatury. Moscow, 1951. (128 pages

¥hytoncides and Food Industry (p. 121)
Could phytoncidas be used for storing of weat, Ligh, fxults, vegetzkles

' Tu. &, Ravich-Sheherbo suspended on wires in glass containers unfler tho cerg,
specimens of fresh firh - & kind of sprat. On the bottom of these eomtuizenr wuve .
M various phytoncide sources; chopped horsc-redisii roots, greted cenizm ¢ gandie
bulbs; moterd preparcd 2% hours before or lomgsr. Nothing besides werm wai: i Jue
edded to mustexd. The well-studied chemical procees bdgins. Vepors of tbz (- maiisd
aliyi-mustard oils foxrmed. The glacs contalners - as 1% is cleer from Hhe wWenz -
were closed with carks. The experiments were earried out &t & 15-17° toupe:ity .
Control specimens of fish wers placed in exactly similar containaxe, but comigssy &
the experimzental specimens, they were not exposcd to valstile phytoasids eon e 2
latter were gupposad to proéuce goms antigeptie effect on putrid beeleris &m: 338

Eor 13 days Ravich-Bacherbo observed the rusults af the experimonts.

Is it necessery to dz2seribe in dstalls what was heppening to the eopiral. fisi:?
Alrvesdy efter & days the Zish was eovared with & heavy layer of becteris da (isin-
tegrating tissues scer wiik the maked eye. After 6 dxys the fish was so dscirgsed.
that 1t fell off the wire. It was impossible to separate the skin fras ths -es
all the tissues became pasty, the swell was strong and putrid.

. The fish updsr horee-radish and garlic vapors was not fresh either, bui

she rotting process (especislly due to gerlic) ves inhibited conaidermdly, Tis
gmell wez putrid, but the fish surfece was almoet slimy, the meet wes quils ¢l
the gking could be taker off vith difficulty. C

Absolutely smazing was the effeet of mustaid vaporm: the fish lookeé weil.
there was no slima, the color was that of a fresh sprat. Thers was no pubrid
emell; the meat was soclid, not pasty.

et were made ca bacterie also: mutrient media were inoculated with boszavia
from the suﬁmofthemmhmthe”m"tmwtm«

% Qn the 13th day of experiments with the syrat, vhieh was exposed o rmstas
vapors, almost no bacteriel germe were discovered, as if the spred vere cero i

Of no lesser interest are G. B. Dubrov's experiments with beef meat. U:ix
non-gterile conditions (without prevamtion agairst bactérie and molds) e few ;yira
of the msat were hung on & hook fastensd to the cork of a 1/2 liter glass comie¢f v,
On the bottom of the conteiner were placed phytoucide mources - clugped perts «i ona
or other plants.

A8 & contyol served mset valch was placed in & similar container, butnot
eubject to effscts sof wolatila phytcncides. The temperature wag simflar i- i
ceses of experiments. The containers were clossé tightly, in order to pyevaeri
entering the alr of new beateria and sporas of fungl.

' Om the 3 ~ 5th day the meat in the container without phytoncides basins 3
mold end rot profusely. An abundant malodorous slime appsars on the surfecs.
The meat cxposed to volatile phytoncides of garlie horseradish and to must=ed 13 nps.
even efter 5 days shows no traces of rotting and solding. The meet which us
exposed to offeats of hors: radish ernd mustard pdytoncides, did not &if¥er in ) or
from the conbrol meat. The meat which was exposel to volatile phytoncides of v om.
wag elightly mouldsd, but the rotting process wos inhibited.

b G

Obgervations with the raked eye of sure meet pieces contimued duriry; « vy

In other eontainers a thorviugh enslysis, ineluding the atudy of smounrs =y
species of bhagteris and molds, was performed ¢a the £{Pth day, after & veei:. 2af
a year and 8 year.

. //

After & month there wes of course no reed to contisaa observetions of tha vova ol
megt. Strictly epseking there wes no meat, there vas e Black stinking elirme e rpnta
of & decayed, faller from the wire, meat. '
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The plece of met waich wan in the atmospiere of wolatile horga-rafist 128
began to mold and rot afier six months. This rsars, thet either not @il le |
gpores were killed a% th2 very beglmning, or, that in zpite of precautlons ite :‘lmﬁ,ex*
entored later, when the lccrelicn of antifungd’ substences waa long &g 3%ciis ..

‘The meat vhich vas in vepors of gariie phviorclides snd in mustasd wapos: ue
not subject to putrid desesmosition, but its ¢clor chapged. And what bappe: fad
a yeart A rotbing of mwzat, which sigyed expoved to morse-redish phybtomeidis,

playing havee. The Eat, which ztayed exposed to vepors of mr.uc phytonaidit, wms
covered scarcely with moid mycellia.

Abzclutely stunring regults - kard to belizwe without e persomal cyperizzuy -
were obtalmed with pisces of meat placed in an atmosphere of volatile pbysoziiine
of cherry leurel leavee and mustard vapors. Bvan efter a yeer there wors n:
traces of méat Gecsy. A microscople sedtion wes cut and there was pwocf, il =vii the
finlest tissus dtructure was prozsyved.

What actually heppeas? It is cledr thet tha powskrful phytoncides, zilisd nt the
begloning of the cxperisymis, all the bacterias and molils which were om the 233 ac
well as ou the walls of the contaivers. Jater oan, due to tight closin: oF
conteiners the entering of bactaris and fungi from the alr was preventod.

Unfortunately, thee~ axzperizents exre not yot a gulds for action and have: io
for only & séientific intereat.

On Anguet 3, 1943, Sukbachev pleced s frashiy propered peste of grateﬁ X e
radigh on the bottom of = glass contiiner, and on the 8Gividing wall, in
the approximate eenter of the containér, he placed brehehes with gocseberrici, amd
with white, red and black currunis. He groasedl the of the ecnteiner rita
vaseline end elosed 1% tightly with a cover. {Pig. 'g’ﬁ. 126} .

At g 18-20° tesporature the berries did mot spoil for five months? EHowrwr,
if the container is opened even for cply a fev :aimites; the berries begin to 1x.id.
This is \mﬂemmme., btecause the volatile hbrse-radish phytoneidss probab/y il
the baeéteria - and mold fungl during the first minutes end hours and aftey - J-
their pro@cti@a is exhavsted.
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D'iachenko, P. F., and Rosipnovich, T. G., [Bactericidel properties of protaminis
Mikrobjologiis, vol 21, Fo. 2, 1952. pp: 185-186

We received for our study, from the departmput of oFganic and biologicel
chemistry at the Moskva Rybvtuz, protamine-sulfate from sturgeon milt (sturin}. .

Ve treated the aqueous solution of protamineg ut pH: 3.8 with caustic bary .
{varium hydroxide] in order to free it of sulfuric acid. The residue of bariui
sulfate vas elimineted by filtretion. The free protamine solution obtainsd
showed a negative reaction to sulfuriec acid and barius aad the resetion was 8% i a-
1y slkeline {mbove pH:10.(}.

Further, tie protamine solutior was neutralized with hydrochloric ecid up -
p:6.9, and was tested for bacterididal properties. For the study of senazt.:lm
ness of verious microorgsnisms to the effects of protsmipe, we gowed in Peiri {indes
a [f£ilm] of the culture being testeé. The sgar wug prepéred in Bogdanov |2} mila
with casein hydrolystate. Following the congealing of agar, on it vere sat veri <
sterile short (10-12 ma) hellow tubes, in which protamine soclution was irtrodu sx
with a pipette.

After 3 days of incubstion, with adsquate optimml temperature on 8 wail
dsveloped surface [growsh] of the culture being testad, the sonss of growth
inhibition were elearly cutlined arcund ¢sch little tube, We discovered very
cleerly the sensitiveness to protemines of & nurbsr of gram-positive end gram-
negetive bacteris: Bac. gubtile, Bac. mycoides, Bac. mesgntericus, Begt. coli
CORIIUNS, Btremeoceus iactis. The protewmine irbibits Bae. lubtilu, Bac. ms 13.ericus
Bae. Eycoides and Bact. coii cozmune.

In affecting the lactic acid streptoceo, a eartain grovth stimuletion of 33
streptococci is noticeable sround the metallic tubes. Ik relation to the mold
fungl it appeared that protamine has no effect wbatever bdn Oidium lactis and P33 eli-
lium gleucum.

CONCLUSIORS

RBacterieidal properties of protamines {(sturin) were. studied. It was estad-
lished, tha® sturin inbibits some microorgsnisas {Bac. subtilis, Bac. mycoldes,
Bsc. meaentericus, Bact. coli comsmune) and stimilates the growth of othar inctl:
‘ecid bacterie (gsu, lactis).

Bturin doss not manifest any antidviotic propsrties tovards the wmold fungi
Oidium lactis and Peniclllium glaucum.
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Goriachenkova, E. V.

Ferment chesnoh, obraguiughehii allieln
(elliinaza) ~ proteid fosfopiridoksalia.

caiiic énzyme producing allicin {alliinaze) -
proteid of phogphopyridoxsl. :

| Doklady Akedemii Fauk SSSR. 87(3) :457-b60.
" November 21, 1952. 51L Phbla

(In R_uasian).
GARLIC ENZYME PRODUCIFG ALLICIN (ALLITNASE)-
o T PROTEID OF PHOSPHOPYRIDOXAL

{Submitted by Academicisn A. I. Oparin,
September 26, '1952)

B. P. Tokin (1) deserves credit for ths discovery, in the paste
obtained from the cloves of garlic, of the volatile antibacterisl cubstagee
(phytoncide) ané for its adaptation to cliniecal prectice. Caballito and
pie colleborators (2) isolated the antibacterial setive element of gerlie
in pure form and named it alliein. They established that this substunes

(with the characteristic odor of garlic) represents oxide of disllyldisulfide

and is formed, by fermentation, from & more complex molecule on injusing
the cloves of garlic. : _

; The mechanizm of the formation of alll ecin and the nature of ive preds-
cesgor vere explained by Stoll and Seebeck {3). These authors isolated
from gerlic a peculiar sulfur-containing grindaciq, {4) s-ellyl-L-cysteie-
eculfoxide, which they named alliin. Under the influence of & gpecifie

. enzyme, ellipase, pulverizing tbe cloves or a garlic brings about &
quiek splitting up of elliin [coupled) with the farmation of allieir,
ammonia and pyroracemic ecid; 8he transforration occurs as follows ( 3):

c*ag-cn-cna-g;cna-cn (¥4, )-COOH—»

alliin
Q
——p CHosCH -CHp-SE4cH2=C (1iHg )-COMK; (3,
allilsulfonic a-siincacrilie
_ ocid acid
| CHpC(NB2)-CO0B"H .y NE1CH3H0-COOH; (2
0
acﬁeacn-cng-s%-cf*%cnam-cna-g-s +CHp-CH=CHp (3
- 8lli=in

Allipsse catelyzes @ reaction (1); tronsformations (2) and (3) procued.
spontaneously at great speed.

-

a
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 Jd-aminoacids with less sherp polar substitutce in the B-positionm, rameiy,
tryptophane, cysteine, various thioethers «of cysteina, serine and
theronine, are subject to splitting in the'fwemll schene {4) 1n
gccordance with the above reactions (1+2) (6): ;

¥CHz-CH (NHp )-COOEXH+CHpt : (NHp }-G00H—>
J 30-COCH ..
_+Hi2¢NH 3+CH3-CO-CO0R

In recent years it hes been establisbed that enzymes eccomplisbing Tx:
indicated trancformations namely, tryp aze {7), cysteinedesulfhiydras: £3)
B-thionage (9,10), Deaminases of serine (11,'2) and threcnine (12), ave
proteids of phosphopyridozal.

A. E. Braunshteir and M. M. Sbemiakin (>}, who developed the gen:ral
transformation theory of emino acids catalys:G by pyridoxal entyees, -&ve
pointed out the probable, pyridoxal-proteidia nature off allliinase.

In the present investlgation we clte exyrerimenmtal evidence conti~ming
this hypothegis. It eppears probable that siliin is formed in the plont
by the oxidztion of S-allyl-L-cysieine (desoiyslliip) and that the la“ter
'is synthesized by the condensation of allyisulfide with serine {or, possiaiy,
with eysteine), assisted by the phosphopyriiaal engyme (see mecbania: of “#=
gynthesis of cyctathionine (9) and other B-gibetituted a-aminocacids {°)).

EXPERTMERTAL PAR®

Experiments were conducted with the sypthetic preparation of alliin
containing besides the inherent (+)S-allyl-L-cysteinssulfoxids, its {- -
disstercoisomer; we synthesized the preparation through oxidetion wit:
bydrogen peroide of L-desoxyalliin obtained from allylbromide aud L-evotaiz:
(4); both dlestersolscmers arc split by eliilimase, with the splitting up of
the  (+)S-isomer procecding at great speed.

S B

=
O

1)
(=]
T

D i A

1 3 5 10 min.
Duration of incutation
Pig. 1. PFiesion of elliin by alliipase

To prepere the solution of a partly purified slliinsse (5) the ciovas
of garlie were quickly pulverized while beixg ccolefl in 2 mortar with (uesedy
sand and & volumes of distilled water. Tha paste obtained woe heaicd Jor
20 min. at 37" [C] end eentrifuged. After the centiifuging, a 10§ ccintioa
of CH,COOH at pH 5.5 was added to the superxatant. The precipitete sunpzad-d
in s Phosphate buffer (M/15, pi 6.k) wvas used in experiments in the
capacity of an alliimmse preparation.

P

Approved For Release 2009/08/18 : CIA-RDP82-00308R000100250001-1



. Approved For Release 2009/08/18 : CIA-RDP82-00308R000100250001-1

Certain experimerts utilized partly pur:ried extracts of alliirnue
Inaetivated ("aposnzyme” [spoferment]) by various meens: 1) by dlalysis™ ~
against 0.01 M acetete buffer pf 5.0; 2) by ultrsviglet radistion at &
dictance of 15 cm from a mercury quartz lamp for 60490 min. and 3) by
"agi.xgg" the enzyme through storage undsr toluene at 1-3° {C] {up tc ik
days .

The activity of alliinase was tested ap followg. Teat specimens com
taining ©.5 ml [milliliter] of enzyme extrac:, 10 mg {milligram] of ailiin
and 2 m} of phosphate buffer (M/15 ?x 6.4) common in a totel volume of % il .
were incubated for 10 ain. at 37° {C . In trichloracetic filtrates of tho
experimental specimens, the increment of amgonia was deternired by tim
Convey-Byrne [Konvei-Birn] method and, in scae experiments, the formation
of pyroracemic acid, by the direct colorimstric determination of 2.b-dinin-
rophenylhydrazones of keto-acids (13)

Phosphopyridoxal (PP [FP]) was added in the form of pure Mg-seli (1}
gynthesized from pyridoxine by A. E. Braungitein aud R. M. Azazkh. "t
actvity per unit weight is epproximately 2-1/2 - 3 times higher thar “he
activity of the proparation of FP [FP] Ba-ssit utilized in previcus work,
of ocur laboratory. '

s ]

The spléﬁing of the alliin preparation by alliiness, which we
obtained in tme is depicted graphically on fig. 1. 'The results cited shoy
that the process of alliin gplitting proceefls very fapidly; in 10 mia. of
incubation the decrease in the substrate - Pearch 60-T0%. Proceeding rroa
this premise, all experimental specimens werz incubated for 10 min. .

Table 1.

Infiuence of Chemicel agemts upon the Activity of Aliiisas=.

B

[) - F) —g

¢  Hydroxylemipe ° Phenylhydragine °  Benmicariys de
¢ k ] ]

¥
t

Molar TFormation’ Inhibit- Fomeation®' Inhibition Formatioa 'Iaunibi-
‘Concentration  'of N-NH3 'ion in $'N-NE3 in 'in ¢~ ' N-NA3 in 'tion in$
of poison ‘in mg/g ° ‘ma /e ve, ' g

1] ] 7 T ' e .
Control * 3.39 ' -- '339 ' - ' 3.39 b
2.10-3" "o ' w0 ‘o0d0 ':97.2 !o0.k2 CgS
10-3 " 0.16 ' 95.2°'04a9 ' 94k 'o.k2 s ag
10-h ' 016 ! 95.2)2dk2 ' 28.7 208 9.3
L} L} ] L} ¢
2 ]

e e [} 3

As it is shown in table 1, the chemical agents cbstructing the earboyy!
group (bydroxylamine, phenylhydrazine @nd seaicarbetide ) 11" hibit the actio:
of alliinase in concentratiBon 10-3 M almost completely, with the grsatess
inhibition being caused by hydroxylamine.

In partly purified alliinase extracts the increment of smmonia nitrogs .

-3-
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. owing to the splitting of alliin, constitutes on the average §.5 Bz pe
gcan of the initial garlic cloves {tabla 2). The numbers cited -o tetls
% anow that the sctivity of allliinuse ddcresases gradually in proncriice
to +he length of storage at 1-3°C ifor example, by 35-40% in 9 dzys exé
by 73% in 12 days), end, likewise, during dielysis against an acld wwffer
solution (by 429 in 20 hours eand 75% in . hours.). Adding to such »
slliinase extracts ("apoenzymes”) phosphopyridoxel in the amount of 20 ¥'S
w1l reduces engyme activity almost to its original level.

Table 2.

Activation by pbosphopyridoxsl of alliinese insctivated sy
means of "eging”, dlalysis or ultraviglet radiation

(foraation of N-NH3 in mg per gram of gar;ie)

Activity after Activity after || Activity afeer
storage dielysis : nltravioltt
radiastion
L ] ‘ ~ o
o, - > E > 'g & t =
2 8 218 g & £l o3
Bl 21 & || 128§ ol B HE: =2
Slshl § | m |3 |¥8|F ®|djex i 2
q|&a g || 9187 B g4l v =
218 g g b S E - g 2 i a
RIE 8RB e B E|E|F C
TE T T 1306 | ko |[B20 | 8 | ko1 | -- || %60 1 o A T
h,65 | 8 2.79 | 4.65 .20 | 20 | 2.k | 3.84)} h.TO; 1 1.8 .39
5.0 © 3.46 k.40 3.60 | 26 1.3% | 3.19}] &.70 1.5 | ©.30 .21
hao| 9 2.65 4.07 L.68 | 48 1.28 2.25 :
w.65 12 | 1.2k | 3.2 ~

Ultraviolet radiation of a freshly purifief alliirase solutloa 33: ©
period of 60-G0 min. reduces consideranly (by 70-908) the cleavags of 3 liic.
On edding PP [FF] to such extracts, the activity of alliinsse beeimes x-rily
reduced without resching the initial leval. An:analogous phencmguon #i
observed in experiments in which the alliinase extract uced had been di:lyzed
for 48 hours or stored 12 days, which, obviously, can be explaine’ by 4=
partislly destroyed albuminoid pert of the enzyge. ‘

In Fig. 2 & curve is shown demona@ating the dspendency o alliln
splitting on the emount of PP{FP] edded o alliiunase extract with & L7
aeiivity (on the Uth day of sto at 1-3°{C]), The rates of elliin = wawege
are shoen in mieromoles N - (13 and of pyrorscemic acid (£) in %ba
gpecimen; with a conceatration~of PP(FP] 5y/5 ml a maximm activity i3
rezched.

b
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>
2%

8 § 8 &

0.5 1 2 3 &

Fig. 2 Cleavage of alliin by allinese (stored

9 deys) in relation to the added amount of PP [FP].
1--§--KH3; 2--keto acids (PP(FP].- ignx per
apecimen of 5 ml dimensions; B-—m3 keto acid-~
in u¥ per gr ot garlic)

CONCLUSIONS. The alliinmge of garlic ponseeses & high senitiviy
to engyme toxins inhibiting the carbonyl group. The activ%ty of the '
"apoenzyme" of slliinasa obtained through dialysis, "aging" or ultraviciet
radiation is reduced on adding synthetic PP ['P]. These data show thut
the enzyme of garlic forming allicin is & proceld of phosphopyridoxal .

Received
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Diiskova, G. A., [Phytoncides and plent Qiszepses). Uspekhi sovremenrd’ bi(ogli.
35(2)1953 p: 257-270

: T

The Soviet biologist B. P. Tokin discovered in 1928-1930 a propercy c. lLigher
plenis ~f generating specific substences haviag a desiructive effect on fung .
bacteria and protozoa.

Subseguent vorks by many ecientists, estiblished ard theoretically gerersiised
the vast distributiocn of such substances in hature adong higher as weil as jcwer
Plants. It vee algo astablished that tbease suistances protect the pla:ta whieh
genexate them egninst & musber of microorganizms. The anti-microbal subatihcas of
higher plants were called phytoncides and the¢ similay-in-scticn substances ni' lower
plants - antibiotic. It has to be kept in miid Ghat "phytoncides of any pimnt
poseess antibiotic properties, but by no meen: every antibiotic is a phytomida,
i.e. plays & protective rols for the plant in ite Pight against miercorganiesia.”
(Pokin, 1951).

Thus, sccording to Tokin’s definition, tie phytoncides ere a group of svostances
of plant origin, diverse in their chemical edposition, btut having oo comts
property - that of being a protecticn in the contyol of fungi, becteris, pittoscs and
other organisms.

Exbaustive information on phytoncides, t:eir praperties, chemist:y, biclogical
role in Hature, use in medicine, food industr , etec. is given in Tokiu's works
(1948, 1949, 1951).

, Plants, Guring their life, are subject t: many dicesses, causal agants ¢ whieh
are fungl, bacteria and viruses.

B. P. Tokin suggested that there might B: a connection between the generating of
phytoncides by bigher plents and ths latter’s issunity to eertain dis«eses. The
great Russisn sclentist . T. Mechnikov lookss: for emplsnstion of immnity, io the
protective bilologicel sdjustments exisiting i:: live drganisms. In plants the
structural-anatomical, physiologiesl and bioe¢ismical properties are tacae séjustments.

To protective chemical substances of plat belong: glucosides, pusaol cosmounds,
alkaloids, tennie substances, toxalbumins, ciyanic scids etc. These auostete:a
gonerete as a responding resction of the plawi-host crganisa to the poratrstion of
parasite into it.

The role of chemical substances in plant imsunity is indicated, ‘or eseiie,
by the following facts: Resistance of certai:n vheat varieties to rusi [Puceinis
triticina) is explained by the fact thet they nave a higher content of amie
substances than the non-resiatant varieties.

Flax varisties resistant to fusariosis (Fussrium lini) have glucoeides 1z
their tissues - "liminarin.” Extrect from las7es and stems of flax,  cataising
this glucoside, are toxic for the causual agsr: of thr above dissase.

E. Ta. Rokblina established the connectica between the resigtane: aof t2s
mustard femily (Crusiferse) to P Jraseices snd the eontent in th:
planta of gluecsides of mustard oils.

The seme outhor thinks that in the compkisated ccaplex of factor: sondi%ioning
potato’s resistance to Phytophthora, the cheicel plant substances, ‘n perti-ular
“solanin," play sppavently u congiferable ralz. In her experimants, substan:es extracted
from Phytophthora - resistant plent verieties aund eontaining the lexgust amou:t of
"golonin,” - inhibited the growth of PhytophiXors's agsnts.

B. 8. Drabkin {1951) indicetes tha® the phytoncidal setionm of bi:d ehezr: lsaves
is connected with the content in thoir tissuee of cyano-containing gi::ensides One
of the compoents of volatile fractions of birx¢ cherry phytoncides is eprarent:y
hydrocyanie ecid, which ssparates in hydrolyris of thase glucosides.

However, B. 4. Rubin and E. V. Arteikhoveiiia (1548) emphosize, “hat"not tha
orgunic seids or glucosidas, not sugar or bics. not peroxidage resct *o the
penetzgtion of parasite into the plant cell, but the éatire living cell reasd
&3 a vhole." Therefor it is necessary to comider the immunity as: "En actis:
physioclogical process; es arcaction not of sep.rate cell contents, bui es a r:agiion
of the entire living cell, the entire organisk ns a whole, in all the complix and
menifold manifestations of its life activity.” :
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B. P. Tokin (1348) @sfines plant immmunit; as "en entire complex of prutestive
apparatis, connccted with scme structures and functions of organiem, <hich rey
vary greatly in verious steges of plant devel pment and under variove cond tfong
of this development. This is & complex of ot-urreneds in the relationshipe taiween
the paresite end the host, which daveloped or 2 long road of evoluticn.}

-Around eny plant, in the eir, water, soi. and fizelly, on the plant ifself,
there eve enormous emounts of aiercorganisme. But ouly such species ard formas,
which adapted themselvea to being parasites oF the given plant, are capabie ¢ use
the plant for their nutrition.

B. P. Tokin thinks that the faculty of higher plants us well ss microvrganisme to
generate biologically active substances developed in the process of avolutica of
the plant world. This feculty of plants is their prateetive function and is to
be underatocd in a wids biological sense, irn which the direct bactarizidal seiion of
phytoneides is & particulsar csse.

The sction of phytoncidas, like that of ‘watiblotics, ie specific end
directed against definite species and groupe «f organisws. In cage of weakening
of the plant, due to sams reasen or otbar, it can not dsvelop a suffi:iant smount
of phytoncides for protection and is subject <o an atitaek by paresitss axtiissic until
then.

-In the opinion of scientists who work diraetly in the field of Physopathaiogy,
the role of phytoncidss in generation of progcative properties of plauts cessiste
in the following:

1. With their active affect on a number Ff micreorganisas usually fovzd on
- plent surfese, the phytoncidss prevent the tmeasformstion of empruphy:is - fo- tae
given species - forms into parasitic.

2. Awong microorganians affecting the plaat, there is o group of aemi-pmamsites,
vwiich effect only weakened plants. The trmnsizion of sani-paresites tc full
rarasites cen take plase when there is an inm:7ficient amount of & eouplete Luck
of phytonecides in the pisnt.

-However, it should not be assumed that oriy presenge or absence ¢f phyiocides
determines the plent resistance to diseesn. Bosides the fact that the prodys:ion
of phytoncides depends on the state of the plsnts.l) and this state 13 & fuetion
of the enviromment - tbe entire plant organiss participates in the phanceass:
of resistance (immunity) Gorlenko and Shneidax . 1951).

2. Relation betweey phytoneides and the

. The role of entibictic substances in Plart resiatance to diseassr, as el
28 the possibility of ueing these substances for contral of plent diseaces y of
en undoubted thsoretical and practical interes’. However, this proble:m belxy:s
tc those which are not yet suffieiently studiel, in spite of its interast axd
izsportance. Information in the litersture in +his field im very seayca. A
atieapt is made in this article to summerise t:e studics on relstion between
phyétoneidss and plant disessges.

4. T. Oparin and 0. T. Kuplénskais, studying in 1935 the resistsroe of tka
beet root during storing, established that the Juice of the immune reoot inhibits
the development of agents of the rot from storge mowndis - fungl of Beturytis ¢ineres
Phosma betae, ete. ‘

SR DeLee,

The antibiotic ection of the juice deperdidoon the variety. Thus, Juice of
the immune Georgisn beet inhibited the reproductior: of yeast cells. ¥he phytencidal
action of the Jjuice is closely related to the #eneral-physiological state of tam
root. Root Juices of healthy beets of an immure variety inhibited %o a consiider-
able degree the developmant of yeast. Root Juices with & distrubed re:istalce
poseessed a much lower fungicidal action. Dractice coaling off or haeting of thw
root, lowered the concentration of the antibicdic substencs. The juiee of tts
disezsed root not only 4id not inhibit the remoduction of yeags, but wven

i) Interesting data on the dapendence of the &agree of phytoncidal proparty of
 plant on its state, sre demonstrsted in tae works by P. A. Felozhenteev - i951).
For purposes of disgnosis of healthy and weikened cak trees, they tzated tus
phytoneidal properties of leaves acd bast 11 the “slipper” of Parni:aseivs audatun.
It is established that the juice is highly srotisticidal. The Juices of o.der troes
'bave higher phytoneidal properties then tic i of young and middle-ngad tta:s.
Each tree injury causes sharp increase in y iytoncifal proparty of the juilma. The
The jules of the bast of dead trses is not: Jytonsidal.

o
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inereased it considersbly.

Borsowa (Tokin, 1948) indicates tlat tiw movemeni of goospores «f Phydo htaora
infestars in the juice from a tuber of a Phyiophthota-resistant potato wmzicty stops
eomiﬁmbly soonsr than in the juice from f:i2ers of non-resistant verietisa

The zonal station of the All-Union Institute of Medicinal and Aroratis I'lants
discovered the antibioctic action of the extrs:t of opium poppy flowers sgminnt @
muuber of fungl causing disesse of plants sc g them of the poppy itealf {:perenceporosis)

(Kapustinskii, 1950).

A. F. Kapustinskii points out & very int:resting circumstance. Aceoniiig
to his date, the sourcé for obtaining antibic“iec extraet is in the sbsclutaly
resigtant pigmented forme of opium poppy. Th: colaring substence of these
poppy forms is identified with the pigment belcnging %o the anthocyrr zrows.

In G. F. Gause’s laboratory (1946) & strwin of fhe ray fungus - the biiw
proactinomycete (Proactinomyces cysneus) was isolated from the soil. The
speeific pigment - litmocidin - gensrated by ~his fuyus, is an sntidiotic poosess-
ing bactericidal properties. Its pigment greup is built also similar to tiw anth-
ocyan-pigment typs, widaly spresd in tha plesi: world.

In A. F. Kspustingkii’e work (1950) Fecstov's dsta are given on ika fuctor of
anthocyan pigmentation of the bean which, or ihe basis of other LedRovn, diseiones

& faculty to ineresse the resistance of peas o ascockytosis (Ascochyis pies).

It is dsmonstrated in the same article ikat potato’s immmmity to canksr s
conditioned by the differentiation of warieties sccoréing to their suthocyss.
Thus, of varieties with colored tubers only oxe - Berlikhingen, contaizing

> is cenker-resistant. At the swme %time other varieties (Faady rone,

anthoeyanin
Hero, Vol'tmmn), not containing anthocysnin, e e not eanker-resistent

The fects given make it possible to estekiigh the connection betvacn tia
immonity of plants, bearers of anthoeysnin and their satibiotic property tomids
pethogenie miexrobes.

An exemple of this kind of comestion is -lso the antibiotic - teastin. It
.18 known that the julee of tomato varieties isrune sgaingt wilt causeé Ly
Fusarium Lo rsici, inhibits the develapment of the agent of tlis
disease l%hodw, m;. ES antibiotic prope.ty of ¢he juice is explained by its
content of a substance which wae called at firet lycopersiecin and then - tastia.
The seeds do not coutain it, 1t forms iv the piant 8 dnys efter germination sxd
reaches its highest concontration in the leaver of mtire plants, legssr - ir
the root, minimm - in the stems end fruits.

Different susceptibility of various toms@c varicties to wilt can be explained
by the presence in them of tomatin. Susceptiiis verieties, even if they cortain
it under normel conditions, when affected, do rot Savelop amounts sufficient £
denrensiqn of egents. And resistant varieties aave evidently the fmcuity, cf
eccusulating, when affected, m neceasary amournt of tomstin, which prewuats tae

The coneentrate from tommto laaves is prep ued by using 956 ethancl and =si'ter
a series of operations it [tomatin] becomes & c wetael substence.

Tomatin contains 57.5% of carbon, 8.32% of hydrogen, 1.35% of nitragen. lta
molecular weight 1s approximetely 1050. ﬁ ezmm’tunz‘?in 1s scluble :n
ethsnol, dioxane, methanol and propylens glyeol: not soluble in water, aithe::,
petroleun ether. The melting point is et 263-2:7°C. Tometin depresses “hat
growth not only of various Fussrium species, Lu:: of meny Gram-positive and Gug.-
negative bacteria ss weli.

The problem of bactarieidal properties of {he plant juice is of grost irterest
from the point of view of plant imsmnity. ! &

The works by N. A. Kresil’nikov and A. . ¥orenilakn established thit the
tissues of astems, leaves and roots of healthy plants of clover, poa, kidnay %ea:,
vetch, alfglfa, lupine, vetehling - contained nc becteria. And, vhen bacteria
are introduced artifieally into the tissues, thev perish relatively fas:.

The setion of the Juice of these plants, & well ss of ceresls - corm, wasnt
and barley - vere examined. The naturel, undiluied Juiés of clover, swiat elra.c
and alfalfa sppeared to heve the hi t bacteri:idal property (bacteris. peridud
after a few hours). Diluted Juice (1:10, 1:20) :md in the majority of cases, &
bacteriostatic action and a grester dilution (1:50) stimuleted growtn.

. -3~
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Begide the nodule becterim, the Azotbacts r, Bscti herbicols. Ps. fluorss sns,
Bact. mycoides, Bec. subtilis, Bac. megatheriia were dlso tested. Oniy two
‘atrains - Ps. fluorescens and Bsc. subtilis Ae7aloped in the juice of lagwmimus
plants, the others 44 mot develop or perishest in 20-30 hours. The besterizifial action
of atem, root and leat juice was manifest in 8orout equal degree. The coreal. /ulces
hed a bacteriostatic sction or nons at all.

Tha bactericidal property of plant Jjuice lspendied on conditions ¢f their
growth. Thug, the bacterieidsl property of th» ,juiufoct p;.ntu grovn unéer
sterile condtions in pots or in hot-house flat: was léwer; than that «f plarra

grown in a field.

L. E. Kramarenko®s work (1949) is dedicat:d to tbe study of conrection beiween
the immunity of cotton varieties to gummosis (mect. vacearun) with the ‘wwter-
icidal property of cell sap. The following fa~tors cotton's resistance o
gusrosis were studied:

1) amstomicel - the thickness of th- euticular layer of eotton Limtas,
. #ize and distribution of stommte their aumber;

2) xpH value of the cell sap;
3) presence of specifie anti-bodies in the cell sap;
k) bacterieida) property of the ecl. sap.

Study of ell these rosistance factors wms carried out @uring varicus
vegetation phesee depending on plants affected and not effected by gunmosie
It was established that one of the factors detormining the varietal resistanse
of cotton to gummoais is the antibiotic actioa of itg cell sap. The effect of
cell sap 1s bactericstatic towvards Bact. melveceaium. And it was noted that
there is a direct depandsance between the bacte:-icidal property of cell sap
of cotton and the suseeptibility of its variet.es to guamosis. THs bhigher the
coefficient of bactericidel property of cell &p, the more resistant is the
variety. The bacterieidal powsr of the cell ssp is & ichanging walue, vhieh
increases with the plant’s age. The lowest bau-terieida) property of the eeld
;;p is observed during the cotyledon phase, th: lighest - during the tudéding

ase . ‘

In the ladboratory of microbiplogy end bagteriocees &t the Institut: of
Zoology and Phytopathology, we (Kharkins, 1951 studiad the comperative sffuuts
of gmrlic phytoncides on & series of phytopathigenic tizcteris which represertel
the following groups:

1) causal mgents of plant rots (Bagt.. phytophtborum, Bagt. cexotcve rum);

2) yellow-pigmented plant parasites (Bact, palvecesrum, Baci. heteroceua,
Bact. vesicatorium);

3) Fluorescent plant ites (Bmgt. citriputesle, Bact. styufecjiens,
Bact. xantochlorum); '

k) causal agents of plant canker (Be:t. Tumpfaciens).

It vas ssteblished that the degree of effezt of volatile as well as of agi-
volstile frmetions of garlie phytoncides depents on spheiss of phytopatiogenis
bacteris, their individwwel properties and mmount of phitoncidal materinl. Tas
most resistant to effacts of gmrlic phytoncidsrs was the group of sgent:s of plat
rots, the least - the group of the yallow-pigmeated [parasites); the intermediate
position was taken by tbe group of fluorescent slant péraszites.

This unequal sensitivity of phytopethogeni: bacteria to phytoncidcs can o~
conpared with the fact established by F. V. Khesagurova (19%7) of biological
differences among phytopathogenic bacteris. Thrse differcnces ere manifest in
the adaustmept of various phytopethogenic bactesia grovps to existence or abam:-
an@-unﬂar-gxqund parts of plants. Thus, on gre:n eboveground plant ports tharm
ar: glvays representatives of the ynllov-pigmer:cd parésite group, snd in ths
rhizosphere - of the white, putrid end fluoreee :nt phytopathogenic tactaris.

F. V. Khetagurova’s experiments (1950) est:blished aleo that tbe "phytamthogenic
btacteria populsting the rhizosphere of the plenis are more resistant tc aariic and
onion phyteneides @s well as %o sntiblotics of ‘ungsl and bacterial origin. kud
bactoria om the surface of the gresn parenchyms of plants, i.e. the yellow-p:gmanted

e
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ones, manifest, on the contrary, a sensitivity ooth to nntibioticc of lewer
orgenisms as well as to onion and garlic phytarcides.”

This difference in the sffects of garlie paytonsifiss depending on the
species of phytopathogenic bacteris, hes to ba laken ipto comsiderstio: Tor
practicel use of garlic in the control of wvericis agsats of bacteriosas. Gesri'n
and onion sre & poverful source of anti-bicrobiii and snti-fungal elencnts.
However, it is evident, that these plants can elsobe subject to bacterisl esd
furel diseases.

V. G. Grazenitaskain’s (1949) and our own {1951) cbservations deminstratei
that the primary csuse for infection of garlic are bacteria preparing nutricat
substrate for fungi of the Penicillium and Aspergillus type. The fung: 4o nob
spread bsyond the garlic sactions where the bacteria-alfected aress ax:. Bazturias
isolnted from disessed garlic, according to tlieir morphological, cultwal bisc:emical
properties end pathogenesis, are clossly related to representatives of the groiyp

of mgents of plent rots.

D. K. Teterevnikova-Pabsian and 8. A. Avzkian (1950) discuss bect:rial 19:
of onion seaeds cussed by Baet. carotovorum.

Of the 10 phytopathogenic basteria tested in our éexperiments, ths highast
effect vas produced by volatile and non-volatil: frsctions of garlic phytoncid:sz
on Bact. ci%tnle and the lowest - on bactax ia isolated from the arffecked arlic.
In Tu. T. r's experinents the phytoncides of the Aurantiscesse ¢44 nos
affect the agents of the bacterial necrosis of Aurantiscese (Bact. citiiputeals)
and at the ssme time they affected the tacteripiis agekt of the fwuit trees (Mict.
cerssi) and of 1ilscs (Bact. syringae). o

Theae facts indicate tha adjustment of thea given bacteria - which 4evelyx-&
in the process of evolution - to & definite source of plant phytoncidas as t3 i
enviromment. They indieste also, that phytonci:les of & plant sre hermful only to
miercorganisas which are not sdjusted ¢o parssisic life on it.

3. Eifect of phytoncifdi»s of hi,
Plants o ihytopath gars bustaris

K. T. Beltiukova end P, T. examined the sffest _of aqueous distillixse
of putsatills berb (Anemona patens)? and "prot-mnemonin”3 [1] obteine¢ from tlis
plant on & mmber of rictes agents.

Bactericidel and bactariostatic effect of :hese subatances is esteblishd Zor
the Zollowing phytopathogenic btacteria” Bact. tcbacum. Bact. coronafaciens, Bect.

1@1, Bact. neu?%nis VEX, w«\hﬁ y o i, Bact. mw% .
effect of antibiotie ces depcnded on the species X

the agent, its individual strains, duration of exposuro

2) There sre indications in the literature on effects of Juieces of the folliwing
higher plants on phytopothogenic bacteris of kidrey besns on Bact. SATcLuvoris,
Bact. emylovorum, of corn on Bsct. stewarti and Bact. mtovom,o?em
onnuet.mm,orcabhqe wild uste:d on Bect. compestre.

3) 2. P. Rulakov {1951) discusses the content uf volatile toxic substeacas :

all epecies of clematia. The active part of cliratis paytoncides 1s - prot«uamoninf‘
Clesatis phytoncides kill becteria, fungi, protuzos and ssail rodemts. V. P.
Polianskii (19%7) gives informmtion on "khlozel:r" [cbloreillin?] - antibiotic
substance of a fresh-wvater alga Chiorells %h- This antibiotie 1s toxis

not only for Oram-positive and Gram-negative eris, but for the orgaaism vhi:cn
@sneretes it as well, though in a certain conceutretion it cen stimilate the
reproduction of the algs - & very interesting fe2t, as s example of & elative
axpediency in Nature.
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The teated effect of protoenemonin on g rminstion and sproutitg I scets
of onts, millet, tomato, ndnex beans and ¢o:tvon indicated thelr diea-zily
zonsitivity to this subatance. In connect on with this faect, the uce o »
“protoanemonin” 88 & possible agent for tregzwat of seeds, requives = thucugh
preliminery testing, for preservation of nor:ml gernimmtion of seeés of euch

plant.

h. Effect of pivtoncidas of higher
plsnts or p vtopsthogenle

Borrzova observed the destruction of Phtophthgra infestens epares amposed
%o § minutes of onfon and garlic Juices or L'/ mimutes of their vapors Even the
julee diluted to 1:2500 retained its antifup nl action. She established wiro the
effect of volatile phytoncides of onion lesves, skin and roots, garlic lenves snd
ronts, £ir needles, bird cherry buds and bar':, and gmange tree leaves on pt.ile
zoospores of the Phytophthors. : .

Additing of Toroptsev's “defenzonat” [} {chemically pure bactericicslly

acting onion elemsnt) diluted to 1:800,000, - o the fluld conteining zcospires
of the Phytophthors, produced in 10 minutes ¢« lysis of their wells (Tokin, 1948).

V. F. Kuprevich (1967) digcusses the eficet of resh extracts fr:z oets and
potatoes on gesminetion of uredospores Puccluia coranifere f{crown rust of eats).
in extraets from four oats varietiss the percentage of spore germinaiion vae
15-45 and in extracts from Zour potato Wsrisiies - nc growth wes obsirved.

i R. Vasudava and B. Chona fourd that ths spores of fungus-psxasite of cnion
{Botrytis sllii) and fungi-parssites of eppl¢ tree (Jonilis fructigans, Fysarivm
eoeruleim (11b)., Phytophthors erythroseptios. and Phythium sp.), camic: gerainete
in the presence of juice of a foreign plant toat. This can explain <he resistance
of the onion to the paresite of the apple tre2 ard of the apple tree to the
yerasite of the onion.

Experiments on & series of plants carriel ocut by T. Narchevskai: (1933).
demorstreted that the horse-rmedish roots, edibis roots of the blsek :adish,
Juiey stems of aloe and geranium lesves, secaale phytoncides, which iil ths
ggm’u g ths Botrytis allii fungus (mgent of the neet rot of onion) withia

mm .G

T. V. Michurin mentions his using of the bitter milky juice cof “he gasden
wezd of lettuce (Lactucs scariols) for trestxmt of rust of roses (Phragmidiim
subsorticua). P. B, genson (1952) rubbed £-3 times a day the diseesee
gge:rnorwndmcvmhmion, garlic juice. In two days the disens: vea

quidated.

Treatment of se:ds

Agents of many plant disesges are trangh.tted by seeds. Therefore it is
very important to obtain and store healthy secd materisl. It is achisved ty
selecting fruit seedls fxom unaffected plants sad also by applying varicus pethods
of seed disinfaction. The latter 1s carried cut by tresting the seed: witd various
chrzical preparations, which procedure entail: a sariks of shorteomia:s:

1) eomplete disinfection is not alws 7s shhieved.

2) many of the most effactive pregs rations represent variouz mergucy
coupounds, very harmful for peq:ie who work with them.

5§ G- T. Zaltsev (1951) deseribes the hermfu effect, under laboratory coisiitions,
of phytoncides of opening hird cherry buds on tha culture of Penicillium and

the house [domestic?] fungus C¢igiophora ¢rrebella.

k) Pergova established in 194k (Tokin 1948} the inkibiting ection of onim
and garlic phytoncides on cells of highe - plsnté (water thyme, kidney hesn
turnips, corn). An amlyogous fact was liscoveirsd by T. T. Goluliinskil
{1949}, when he studied the effect of ph ~oncides on germinstior of piilan
grains. M. B. Ragumovich and 8. N. Nauno - (1951 ) established, tka® tha nost
inhibiting effect on germination of rye ..nd wheat seeds is profuced r- bird
cherry, then garlic end onion.

-t
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The phytoneide discovery produced nev: offective treatment agenis, ..u
chief property of whish is the safety for mmansg.

A. D, Lipetskaia (19%6) established ti«: positive acticn of vol:tile frictinns
of onion and horse radish phytoncides on spcres of covered smut of “sxrley

Ustilsgo horde: 15s.ofplt.otthanphm|nmntndwithlmg of sseds.
A 10 minute exposure wgs sufficient to cause = compllete destruction ¢ axéris.

P. T. Korotkova also obtained positiva rasults (1950) of ethcw of on:on
end garlic phytoncides nn pea geeds affected by the A ise “uagus. This
is particularly izporienl, since so far chaicel subs 8 were not Touxd, whieh
would diginfect the pes seeds sufficiently from the indicated fungus.

~f-
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Raspopov, I. M., [Actiox)of certsin plant phytooncides on insects]. Prirods
2953(k ):116 Apr. 1953. .

<

During geo-botanical work in the Caucasiai senctiary, I carried ou:
experiments for the stufy of effects of vaolatiis fractions of phytoneides on
files and ants. Ap 2 basis for the study serv.d the notions elsborated by 3. 2.
Tokin in his monograph on toxic effects of volatile fwmctions of phytoncides
of bird cherry leaves, on insects.

The experiments were carried out vith plats in the vieinity of Kroanein
Poliane (Ceucesus) and with plants from the pek of the Caucssisn sanctuary
ir Krasnsis Polisne. Tbhe lenves of the plants being tested vere grated rap:iily
on a grater, the obteined peste--5-7 grams--va: introduced in e 15¢eec. tent
tube; imscdiately after that seversl flies or rnts were introduced into the
tube. In experiments with conifercus spacies, fipely cut needles were vsed
(also in test tubes). Experimental plants wers freshly cut.

29 plant gpecies vere studied; 25 of them were tree and shrub spacios.
In seven cases very convineing rosults wers obizived. The tulip troee,
mountain ash, eherry lsurel, juniper, Douglas i, r laural, Lewci’s
cyprass, appeared to be toxie in weariocus degracz for s end anta; fljes per.ched
in 1-160 minutes, antis in 10-15 seeonds.

In the Crimsan Eational Sanctuary imeni V. V. Kuibysheva, the expariments
on effects of volatile fymstions of phytonsidas on ants were continued.

The vork was started with grass plerts. Tao axperimantel procedurs wag
similer. 10 different plsnt speciass vere studl:d, but positive results were
obtained only from large-flowered sage (Selvia zrandiflora Ette).) Ante
plmdmtmu‘tmdthtimlymtmltam, gtowm fin the walley of tlia
Al'me river, perished in $-T hours.

It ehould be mentioved that ssge grown unfor unfavorable conditices, fo-
exemple, onoponmpesotthn-outhamwsotmnw*hnma; had
less phytoneide properties than sage plants freu the AL'me. river valley at tlu
foot of the Khyr-Alan range. Fhytoncides of plints soun under unfavorabls
conditions killed the insscts after 8-9 houra, «r just “dcped" them.
Apparently they (phytoncides) bawe & narcotic effect.
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. « o
Drebkin, B. 8., [Action of benzoic aldshyde ujon certein invercebratas | . B #iaiy
Akadenii Beuk SSSR 89( ):705-707. April 3, 1953

He have cited evidapce favoring the hypothesis that the phytonelisl actisn of
‘the ccmmon birdcherry (Pedus recemosa Lam.) ’s due to the presence of syarcgeale
glucosidos in its tissues, snd that one of the components of the volaiile fractions
of birdcherry pbytoncides, cbviously, is prusrie seid split off during uydi¢l-sis
of the above mentioned glucosides (1). This, howsvexr, does not mean that ile
volatile substances -- besrers of phytoncidel properties in birdcherry ~- ¢3¢ being
exbausted by prussic acid.

There arve indicetions that a series of p-otosos ure comparetively insclgitive
to cysnides (2). Neither are enteric pemstodrs, which sre capsbla of snoxybistie
motaboligm, charscterized by & high :sensitivity to dvenides (3) . Yst, we bave
become convinced that the setion of volatile phytoneides of birdcherry exert on
these orgsnisms is no less strong thean the sstion they exert on reinworms vhich are
oxybions [oksiblionty).

Theags cbservetions encoursge the hypotheris that the volatile fractions of
birdcherry phytoncides represent a complex of substances which 'includee othwes
components bvesids prussic acid. The direct rlation ‘observed betwser the

idal ection of birdberry on organisms —omperalively resistant %o eynides
snd the iscletion of prussic scid from birdbexry may, possibly, be stiributed
%o the circumstance that the formation of fres: hen is sccorpenisd.by an eguivalent
igsolation of sncthar toxic element. In connection with this, other sgiucciws
released in hydrolysis of cyanogenie glucosides dessxve congidsretion.

It is known that glucosides of the axygé-line type in meny
representatives of the rose family and, perticularly, in birdcherry bacome ¢ie-somposed
in the process of hydrolysis with the splitting off of two sglucones; prusmic
acid and benzoic aldshyde. Au this ocours, ¢ direct quantitative relaticaship
axists between their formation.

To arrive at a solution of the question -oncerning the role of bsngolic
aldshyde which forme in the phytoncides of bl dcherry, it was necessazy to escertain
just how bensoic aldshyds affects ths orgsnisrs of interest to us.

Literary deta conoerning the biclogical t:cticn of bensoie aldahyde ar: Izw
anfl yelate only to vertsbrutes, toxicity with respect to these was studiled i
conjunction with the use of benzois sldehyds :n the perfumery and foed indistries.
There are indicstions that benzoic aldehyds 3 not poisonous if edainisterwd per
o8. V. I.Bkvortsov (k) sssarts that taxieit:; of pure bensaldehyds is minimeli.

Data concerning the sction of bensoic alizhyds dn invertebrates we daii rot
find. This fset promptad us to investigate ti:2 sction of bensoic aldahyds wgon
some forms of the lower snimmle serving as odects of our experiments vith
phytoneidas of birdcherzry. The results obtained constitute the gsubject. of the
present report.

The work wes conducted with = chemically pure benzoic aldebyds rspresafting
& 1iquid with the odor of bitter almond stronly reminigcent of the cdor o
crushed tissues of dirdcherry. :

A study was made of thas action of benzal ehyde o2 X udstuon,
Euglens viridis, namatodes {(Cosmocerca sp.) wiich act as parssites ir the intestines
of toads, on eartiwurms (Luzbricus sp.) and o: flies (Musca domestics)-

In the first series of experiments, the action of bensoic aldelyd: fume was
invegtigated. -

The ection of bengaldshyde fumes upon Pa:mmeciun and Euglena wee prodied as
follows. A certain emount of bengaldehy@e (0.1, 0.2, and 0.3 mi [milliditar]
vas placed at the bottom of & Petri dish. Oyor it, 4% & distance of 0.5 ca, wvas
placed on cork supports, s slide with a &rop ~f mediwa containing 15-20 Prozista
turned upside-down [obrashehennoi wvniz]. Obporvaticss were conductet unde- &
microscope through the 1id of the Petri dish.

The action of bergoic aldshyde fumes upc: nematcodes wvas also studied, huwever,
& &rop of a physiological solution of godium hloride containing two nomstits from
the rectum of a tosd wes spplied on the slide

Experiments with rainvorms were conduste in cans [biuky) of s 75 emd hniding

capacity. Benzoic aldehyde was put on the ho'tom of the can and two reinwras were
pleced on a2 cardboard lattice resting on ¢cork auppors$s.
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In the experiments with flies, s piece of eottod sosked in a Pixss smFnt of
benzaldshyds was put ir a tast tube, then 3-8 flies vere quickly let intc : %, and
thereupon ths test tube was closed with s cori.

Control enimsls were placed under the ssw conditicns a8 experimental cra3,
» without benzoic alfishyde. The resul:g cbtained are cited on tabl: 3
‘Table 1.
Action of bemzole sldehyds t‘unsc upon some invertadreies

(period of destruction sinee inception of experimenis; =:ir s
of 10 experiments) : :

I i) 1] J 4
Benzalds- ° Psremeeis ° Euglera ° Nematcdes ° Rainvorms ° Flies
hyde entep. °© 0 [ a 8
@ﬂ m ‘1 0 ] 0 9 @
Q n Ad bl ]
T = AL T ] LA e
0.1 ° 678sec. ° 63 sec.® &S min, ° RDSmin. * ..
0.2 i 52 ssc. " .o ¥ 3. lmin., ¢ 9 imin, 9 e
0.4 ° boese, ° .. " 3 wme. ° 8 min. ' 9 mn.
Contrel f Aldwve ° Alive ° Alive ° Alive P Aldve
i D) n 2

&

In the second series of experiments, the metion af the solutiony of be:rys «
aidehyde vas studied. The solubility of benza’dshyde in water equels approa 1a-tely
1:300. And g0 we used im ths axperiments benzoic aldehyde in a dilate of 1: 103
or more. The gldshyde was dfluted in e physidlogical moluiiion of sodivmm ohlye dm.

The experimental method used wes the following: To & drop of mediva cosia wing
15-20 Parameeis or Euglene plseed on the elide, was edlled a drcp of a soluti s of
benzoic aldehyds of & fixed concentration. The preparstions ware placed in “hz g
coipartments - Patri dishes lined on the ingide with mbintensd filter TRLET -

In experiments with nameiodsz, two nemtodes vere placed in a 4rop of &
physialogical solution, then = drop of benzoic aldehyds solution was séded. fuwin
the experiment the preparstiouns were kept in e moist csapurtment. In contrel ¢ases
& drop of a physiclogical) solution was added. Tn studying the sctica of beryei-
aldehyds soclutions on raiovorms, the latter ver: put 14 @ can conteining 10 z1 ~7
bezzoic eldshyde golution of an eppropriste concentreticn (see table 2). Cortr o
worns were pleced in @ cen with en equal smount of physiologieal solut:on.

Tahle P.
Action of benzoic aldehyds: solutipns upon sc2 lavesten ta as

(period of @struction since inception of exgeriments; a1
rage of 10 experiments)

Initial delute K v v
of benzole al- ' Peramecia ' Fuglene ° Nematodes ° Reimiornzs.
dehyde added  © " 0 0
N : 1] 1} [} i
- - ) W 0} T T

1:300 o 30 s2ec. ° 8.7 min.® $O min. ° 52 see.

13600 ¢ §.3min. ¢ 17 ain.® 112 min, ° 20.7 min.

? i ° Alive 3 hra'

1:1200 * 18.2 min, 3 2k min.®  Juter o 56 min.

Control v Adlive " Alive Aiive o Alive
L

2

.

From the data on table 1 end 2 it is spparart that the solutions as w#all a4
the fumes of benzoic sldehvds auer: a sharply toxie actibn upon the invert:hras:
vhich gerved ae objects ir cur experimsnts. '

The results obtained Justify the hypothesis that beszoic aldehyde which 7 iy
in hydrolysis of certain glucosides my beccme a composite part of the phyvone i
cm.

D
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. In the liaht of such & hypothasis ons cen vimnuse the blologiowml fmv)r~ »poa
of glucosides of the amygdalin type which sccumilate in the tissuas of & i ix .
of representatives of the roze fanily snd, in particular, of the almond subdu.iiv.

Being blologically msutyal, these substances upen injury of the plart .
easily hydrolyss and form two biclogically very u’sti'n aglucones; pmﬁe &l
:;di:::zoic aulgzhyhimm of ﬁrrcmug an 3ssentisl role in the regulst i

repec reciproeal reletions and, particulsr omplighis:
protective functions. ' W, n ace &

Apperently, it is not only in the birdcherry, but also in other reoyres i
of the ross family, particularly in such pmmnl’phyﬁmm prom«nai? i:»: jii'eﬁ

laurel (Laurocerssus officimnlis), dwarf slmoni { -nans ), the 2 ‘¢
y Format i¢ - of
mciﬁiﬁi.s associnted wit idss of the type found ii: £iu: ¢iassuse of

Of late, there bas accumilsted dats (5) Ver the fmct otka
glucosidss likewise have a share in the Min“’ :21.. of phn::?t Pw@i?ﬁ} 3
this comprises one of tha functions of glucosices wbhose physiological ix.is e
the plant organism cannot, until recently be ecnsidered as conclusively agts bl ahed,
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